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l.O INTRODUCTION

The purposeof the EntrySummaryDocumentis to providea single

sourceof entry crewproceduresinformationfor use In flightplan-

. ing,crew trainiPgand preparingonboarddata. This documentdescribes

• thesecrewproceduresfor the C-PrlmeMission.

The procedurescontainedin thisdocumentare dividedinto lunarreturn

entry proceduresand earth orbitalentryprocedures.The lunarreturn //
entry proceduresare presentedin a continuoustimelinewhile the earth

orbitalentryproceduresare subdividedintodeorbitpreparation,de-

_, orbit,and entry procedures.This subdivisionof the proceduresis

necessaryto includethe two typesof deorbitburns (PGNCS/SCSSPS burn,

PGNCS/SCSRCS (IncludingHybrid)burn), The deorbitpreparation
V,

, proceduresand the entryproceduresare compat_TBlewitheach of the

deorbitburnprocedures.Precedingeachset of proceduresis a

descriptionof the major eventsthatoccurduringthe normalstep by

stepexecutionof the procedures
L

The procedureswhichare containedin thisdocumentwere derivedal-

most entirelyfromother documentation(seeSection7.0 REFERENCES)

. The procedureshave not beenverifiedon man-in-the-loopsimulators

such as the CMS to the extentof makingnumerousengineeringruns.

Fourengineeringrunsweremade on the CMS relativeto entry proce-

dures for the lunarreturncase (Section3.0). Therewere no engineering

runsmade to verifythe earthorbitaldeorbitpreparation,deorbitand

entry procedures(Section4.0, 5.0 and 6.0).

This is a controldocument,subjectto reviewby all elementsof the

ApolloProgramand to approvalby the Crew ProceduresControlBoard.

: Commentsshouldbe directedto Mr. JamesO. Rippey,FlightProcedures

Branch,FlightCrew SupportDivision,Extension3436 or to Mr. WillisW.

Hinton,Jr.,ApolloFlightCrew SupportGroup,HoustonOperations,

McDonnellDouglasAstronauticsCompany,Extension610].
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ENTRY SUMMARY DOCUMENT

2.0 LIST OF ACRONYMS AND ABBREVIATIONS

ACCUM Accumulator

ADR Address

AMP Amplifier
ANT Antenna

AOH Apollo Operations Handbook
ASSIST Ass istance

BBA Backup Bank Angle
BCN Beacon

BEF Blunt End Forward

BETA CMC Co..handed Bank Angle

BMAG Body Mounted Attitude Gyro
CBN Cabin
CDR Commander

CDU Coupling Data Unit
CKT Circuit

CM Command Module

_' CMC Command Module Computer
CMD Command

CMP Co_nand Module Pilot

COAS Crew Optical Alignment Sight
COMM Communications

COMP Computer
CMPS C_and Module Procedures Simulator
CMS Command Module Simulator

CR¥O Cryogenic

CSS Computer Subsystem
CSM Command Service Module

CTR Counter

C/WS Caution Warning System
DAP Digital Auto Pilot

DET Digital Eveut Timer

DI$CH Discharge

DL Drag Acceleration at Skipout
DSK¥ Display and Keyboard
E DSKY Enter

ECA Electronic Control Assembly
ECS Environment Control Subsystem
EI Entry Interface

E_IER Emergency

EMS Entry Monitor System
EPS Electric_l Power Subsystem
ESS Essential

EST Establish

_. EVAP Evaporator

EXCH Exchange

1970024999-013
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2.0 LIST OF ACRONYMSAND ABBREVIATIONS (continued)

FCSM Flight Combnstio_ Stability Monitor

FDAI Flight Director Attitude Indicator
FLT Flight
FUNC Function

Forward
G Accel,eration in Earth Gravitational Units
G&C Guidance and Control

,'_ GET Ground Elapsed Time

GDC tyro Display Coupler
GLY Glycol
GMBL Gimbal

G&N, G/N Guidance and Navigation
GND Ground

GPI Global Position Indicator

G-V Acceleration-Veloclty

i HA Height of Apogee
HE Helium

.HP Height of Perigee

_ HTR Heater
IMP Impulse

" _IU Inertial Measurement Unit

'_ L/D Lift to Drag Ratio

_ LDG Landing

_,_ LEB Lower Equipment Bay
$ LMP Lunar Module Pilot

_" LV Loca] Vertical
_" MAN Manual

MCC Midcourse Correction
i MESC Master Event Sequence Controller

MGA Middle Gimbal Angle
MK Mark

,_ MNVR Maneuver

. MON Monitor

MTR Motor
MTVC Manual Thrust Vector Control

N DSKY Noun

OPT Option, Optics
ORIEN Orientation

02 Oxygen
P Pitch or CMC Program

PGA Pressure Garment Assembly
_ PGNCS Primary Guidance, Navigation and Control System

PIPA Pulse Integrating Pendulous Accelerometer

PL Plane t
PLSS Portable Life Support Systam
POSS Possible

L

b
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2.0 LIST OF ACRONYMSAND ABBREVIATIONS (continued)

PRIM Primary
PRPLNT Propellant
PSIA Pounds Per Square Inch Absolute
PTT _ush to Talk
PgR Power

R Roll or CMC Routine

R1. R2, R3 Register i, 2, 3
RAD Radiator
RCDR Recorder

RCS Reactio_ Control System
REFSMMAT Reference to Stable Member Matrix
REL Relief

RET Reentry Elapsed Time (Lunar Return Case) or Rstro

Elapsed Time (Earth Orbital Case). For lunar returns
PET is zero at RRT. For earth orbital entries PET is
zero at the deorbit burn time.

RHC Rotational Hand Controller

RNG Range
ROU Routine

RRT Reentry Reference Time (Nearest whole minute prior to
400K' altitude)

RSI Roll Stability Indicator
RTGO Range to Go

SA Shaft Angle

SC$ Stabilization and Control System
SEC Secondary

SECS Sequential Events Control Subsystem
SEL Select

SEP Separation
SEQ Sequential
SM, S/M Service Module

SPS Service Propulsion System
STBY Standby
TA Trunnion Angle

TB Talkback Display
TBD To Be Determined
TERM Terminate

TF Time From

TFF Time of Freefall

TFI Time From IgnltJon
THBWLS Thumbwheels

THC Translational Hand Controller

TIG Time of IgnlClon
TK Tank

TLM Telemetry
;,' _NFR Transfer

_; TVC Thrust Vector Control

I
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2.0 LIST OF ACRONYMSAND ABBREVIATIONS(continued)

V Velocity or DSrf Verb
VDC Volts Direct Current
VG Velocity To Be Caine_
VIO Inertial _elocity
VL Skipout Velocity
VLV Valve

VM Velocity Measured
, Y Yaw

g
• t

i

g

" "B
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3.0 LUNAR RETURNENTRY

The lunarreturnentryprocedurespresentedin thisdocument

beginat the completionof the final transearthMCC two hours

priorto reachingEl and continuethroughearth landing, A

major portionof the rationalsused in developingthesepro-

cedureswas obtainedfrom References(1) through(5). Reference

(6) containsthe procedurespriorto and includingthe final

MCC.

3.1 Major Events

Followingthe final transearthMCC, systemchecksand entry

preparationsare made, the PAD dataand the CMC are updated,

and the entrysequenceis initiatedfollowedby CM/SM separation

and entry. An entry timelineillustratingtheseeventsis

shown in Figure(1)and coversthe time periodfollowingthe

final transearthMCC throughearth landing. A discussionof

each of the major ever,tsin the entry timelinefollows.

3.l.l EstablishPost Burn AttitudeControlMode

The DAP data loadroutineis calledand an attitudedeadband

of 5.0 degreesand a ratedeadbandof 0.5 degreesper second

are establishedin order to conserveRCS propellant,The DET

is set to countup/down(crewpreference)to RRT. The time

tagsgiven in the procedures(Section3.2) are shownas negative

priorto RRT.

: 3.1.2 ECS Monitorin9 Check

: This ch_ck is includedas partof the entryvehiclepreparation

as outlinedin the AOH, Reference(7). The proceduresfor per-

formingthischeckwere copiedverbatimfrom the AOH and no

__ attemptwill be made to validatethe procedureson the CMS.

1970024999-017



TiME FR/WENTRYINTERFACE ,STEP _ 'EVENT
hr: r_tn

-2"00 _ bASTmlDCOItPSECqRRECTIrtR

1 ESTABLISHPnSTr.l_o_l_,TTITImF_"TDf_L -nr'F
2 E(3 t_tllTnP,i_ C,UECK
3 PRESSURESUIT CIPCI,IT _t!P P_/_CUECK_T 5.0 PSTA

-I :50

-t "40
4 CMPP_PPLSlrtHqV_Tr" CPFCY

• 5 r/!.,s OPEP_TInN_LCPEEY
6 STnl.,LnOSEAEA_

t
-1:30 -- - 7 T_II RE_LIr_Er'T

- _ 10 pypn £_TTEOVCPF.CK
11 P_ttELF CiRCOITPRE._KEo CPECY

/,:_ -1:10 _ 12 CMoCF PREPF;_TINP,PPFPP_nTTrPI

:: k 13 E".._SELFTEST

• ..;.' .... _ -i'_0

;_ 14 GDCDRIFT CHECK

• . -". . " -O:SO _ 15 CMPC._HE.e.TIN_Cr_PLETTn_!
., ,.. .: 1G 04 RCSCHFCv

, '_j,.;, .:" 17 C'_CM'IP pert D/_T/_I'PPeTE

• -0-40 - -

%
""-\f"+_,"-, 18 E'_SINITI_LIZPTI"N (P/i_F e_F VFL,'CTTv)

< 7 '" ":'_.i:_ -0"30 -- - 19 D_] TEST JZND/_LF-I_'EP-

'_ * 20 qEP/_R/_T[t_NCPE{"KLL_T

-0"20 _ - 21 P61 (EflTRYPPEPeittTin/_np_r:.o_,_
22 P62 (CI4/SM_EPPPPTInt_Ie'lP PeF-Ff'Tl_V"PgFI'VFP ppr_p.p_p)
23 H_NEIn/EITf_ C_/¢M _EP,_P,_TI_tt_ITIT'Ipr
24 C'N/S_(_EP_P._TInp
25 I_ANEIIVFRTrt HORIZ_r:TRAC_:'TTITIIDE

-0:10 -- - 2| ESTABLISHHnPIznll TPr,CK eT:ITHDF CnrlTPf_L_,nDE
27 P63(EffTRY INITI,_LIZ_TInN PR_.R/_t')

28 HORI_.C_CHECK
• , -0:00

29 0.0511SgITCIIIN¢,All[_ P64 (FNTPYPnST0.0_ PP_npPP)
";"' 30 PGNCSO.OSfiCHECIt

31 0.0_ 01RI[I_R VERTFIC.ITP.I_CHF('K
' 32 EI_ (',0/190r,OPECISI_N

33 PfilCS firl/l_ f;fi CI_CK
"->: ,. "_"'' 31

IEE_ OPCnNTI_L PROGRAm)
• ';: .....:•' 3| F4J6 B/4LLIST[CpmCp,/_)

• . 3e P|7 FINAL PtI^,_EPWCp/_w)

" - . ,;'_:'."'_._,'__ 37 EMTI4UUIOilIllII4_.SF.

_ .;._.;_..._

,_.'L'/_.;..',,'/.. - ,.

I
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3.1,3 PressureSuit Circuitand PGA Checkat 5.0 PSIA

The commentsin Section3.1.2apply to this sectionalso.

3.1.4 C_MpropulsionSystemCheck

The comments.nSection3.l.2apply to this sectionalso.
}

i 3.1.5 C/WSGp_rationalCheck

i The commentsin Section3.1.2apply to this sectionalso.

3.1.6 StowLooseGear
)

}

' The commentsin Section3.1.2apply to this sectionalso.

3.1.7 IMURealignment

: The IMU is realignedto REFSMMAT(optioncode 3) via P52 (IMU

RealignmentProgram). If the gyro torquinganglesare greater

thanone degreeand a subsequentfine aligncheckconfirmstheI
IMU attitude,thenthe IMU has driftedexcessivelysince the

" i lastalignmentand shouldnot be used for entry. In thiscase,

an EMS entryshouldbe flownunder SCS control.

I
' 3.1.8 GDC DriftCheckI

The GDC is checkedfor excessivedrift by comparingthe two

FDAI's. If the driftrate is greaterthan lO degreesper hour,

thenthe rate sourceis switchedfrom BMAG's2 to BMAGDsI. The

: GDC is realignedto the IMU in preparationfor anotherdrift

check (step14 in the procedures).

3.1.9 Maneuverto EntryAttitude

The CSM is rolledto a headsdown orientationand is pitchedand

yawed to the pad valuesfor entry gimbalangles. The maneuverIs

performedunderFCS controlwhile the controlmode is selectedreal

time by the CDR. An optionis given_ich allowsthe DAP to perform

themaneuverif desired.

I

1970024999-019
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3.l.lO Pyro Batter_,Check

The commentsin Section3.1.2apply to this sectionalso.

T

_ 3.l.ll Panel8 CircuitBreakerCheck

The commcntsin Section3.1.2applyto this sectionalso.

3.1.12 CM RCS PreheatingPreparation

The commentsin Sectlon3.1.2applyto thissectionalso.

i 3.1.13 EMS Self Test
4

_"ii! The EMS selftest routineis used priorto entry to assure
maximumconfidencein EMS operation. The testsare:

_) (1) Checkslowertrip pointof .05gcomparator

(2) Checksuppertrip pointof .05gcomparator

(3) Checkslower trippointof corridorverificationcomparator

(4) Checksrange-to-gointegratorcircuits,g-servocircuit,

G-V plotter,and range-to-gocircuits

(5) Checksthe high trippointof the corridorverification

comparator.

• The EMS malfunctionproceduresin the AOH will be referredto if

the EMS fails any of the self tests.

i

i 3.1.14 GDC DriftCheck

A secondGDC driftcheck is performedsince the ratesourcemay

• _ have beenchangedfrom BMAG's2 to BMAG's1 in the first drift

• i check. If bothdriftchecksfail, the GDC has failed. If the
, first check fails and the secondcheck passes, BMAG's2 have

failed and BMAG_s1 are used for the rate source.

I
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: 3.1.15 _-RCS Heatln_ Completion

The commentsin Section 3.1.2 apply to thls section also.

3.1.16 CM-RCSCheck

A CMRCScheck of each thruster ring ts performed.

i 3.1.17 CMCand PADData Update

! At -00:45 the CMCupdate program is selected to permit update of

the landingpoint locationand the state vector(timetaggedat(

1 El). Voice communicationis used to updatethe entryPAD data.

! Also, ths Mae West, helmetsand glovesare donnedat thistime.

3.1.18 EMS Initialization(Rangeand Velocity)

! The EMS is initializedwith the latestentry PAD valuesof velocity!
and rangeto go. If voice communicationfailedfor the PAD update,

the previousPAD valuesare used. If no PAD valuesof the EMS

' i initializationparametersare available,the range-to-goand velocity

computedin P-61 will be used to initializethe EMS.

! 3.1.19 RSI Test and AliBnment

:irl/,_ii Beforealigningthe RSl,a teston the RSI servogain is performedi bymovi_g theyaw attitudeset thumbwheelthrough45 degreesand

observingthe RSI track throughthe sameangle. The RSI is then
alignedto zerodegrees(liftup) to coincidewith the plannedlift

vectororientationat O.05g. The attitudeset thumbwheelsmust be

resetto the presentIMU gimbalanglesIn order to realignthe GDC.

! 3.1.20 SeparationChecklist

At -00:25:00,the requiredsystemswitchesnecessaryfor CM/SM

separation are positioned.

1970024999-021
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3.l.2l P61 (EntrFPr_atlon Program)

At o00:19:00,P6I is selectedby the CMP. Targetlatitudeand

longitudeand entry rollattitudeare displayedand checkedwith

PAD data. Parametersin the next two DSKYdisplaysare recorded

and checkedwith entryPAD data. If therewas no entry PAD data

i voice lost),the EMS initializationdata displayed(velocityand

i ange-to-go)are used to initializethe EMS.

3.1.22 P62 (CM/SMSeparationand Pre-Entr_ManeuverProgram)

After the lastPROCEEDin P61, P62 will be enteredautomatically.

• I_ The DSKYwill flash a separationrequestat thistime.

3.1.23 Maneuverto CM/SMSeparationAttitude

A pitchup maneuverof approximatelyllO degreesfrom the O.05g

trimattitudeis requiredin order to put the horizonon the 31.7

degreewindowmark. With the CSM under SCS controlthe CDR selects

the propercontrolmode for performingthe mapeuver. Uponcom-

pletionof themaneuverand at -00:17:00,a horizoncheck is made.

If the pitchgimbalangle is not withinfive degreesof the expected

value,the IMU has failedand is No Go for entry. After the check,

the CSM is manuallyyawed 45 degreesout of plane,and an SCS at-

titudeholdmode is establishedin preparationfor CM/SMseparation.

3.1.24 CM/SM Separation

CM/SM separationoccursat -00:15:00. Followingseparation,single

ringRCS is selectedfor attitudecontrol.

• 3.l.25 Maneuverto HorizonTrackAttitude

_ The CM Is manuallymaneuveredto the horizontrack attitudewhich

rm Is definedas follows: zeroyaw, bluntend forward,zero roll! (headsdown/liftup), and pitch suchthat the horizonis on the

31.7degreewindowmark.

l
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,o

3.l.26 Establish Horizon Track

The horizon view is maintained in the windowduring the final

minutes before EI by establishing a pitch rate wtth the RHC.

After the desired pitch rate is established, the entry DAPis

activatedby a PROCEEDfrom the OSKYV50N25flash,but the SC

controlremainsin SCS. The DSKY flashestargetlatitudeand

longitudeand entry rollattitudeagainfor a final checkwith

: PAD data. A PROCEEDfrom this DSKYflash resultsin a final}

trimattitudedisplayonly if the CM X-axisismore than 45

degreesawayfrom the negativevelocityvector. When tracking

i the horizon,the CM X-axiswill normallybe within45 degrees

._ of the negativevelocityvectorafter approximately12 minutes

beforeEl.

, 3.1.27 P63 IEntr_InitializationProgram)

After the lastPROCEEDin P62, P63 will be enteredautomatically

after the CM X-axisis within45 degreesof the negativevelocity

vector. P63 initializesthe entry equationsand checksaccelero-

meter outputsfor O.05g. The DSKYdisplaysacceleration,inertial

velocityand rangeto the target.

3.1.28 HorizonCheck

A horizoncheck is made whileapproachingO.05g. The FDAI scale

is switchedto 50/15 in order to displaya maximumattitudeerror

of 15 degreeson the errorneedles. Whiletrackingthe horizon,

the pitcherror needleshouldcome off the peg shortlybeforetwo

minutesbeforeO.05g. The pitch errorneedleshoulddrive toward

zerowhile approachingthe timeof O.05g. Afterconfidenceis

establishedin the PGNCS,the SC controlswitchis placedIn the

CMC positionto relinquishCM attitudecontrolto the DAP. If

m _ m m mmm_ _ _ m I
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the DAPdoes not respond properly, SCScontrol is again established

and the CDRmay fly to the commandedroll angle in DSKYregister 1

when it becomesavailablein P64.

Note that the procedurescall for turningon bothdirectRCS

switchesbeforeswitchingto CMC control. This gives the CDR the

capabilityto assumemanualattitudecontrolby deflectingthe

RHC to the hardstop thusfiringbo%hRCS jets in the desired

direction. In thismode, the DAP will not fire jets in the channel

thathas the RHC againstthe hardstop. However,as soon as the

RHC is released,the DAP will again assumecontrolin thatchannel,

Therefore,wheneverpossible,SCS controlshouldbe established

beforetakingovermanualcontrolof the spacecraft.

3.1.29 0.05g Switchingand P64 (EntryPost 0.05gProqram)

If the EMS does not startat the RET of O,OSg+ threesecondsit

is startedmanually. The EMS roll and 0.059 switchare turnedon.

P64 displayscommandedbankangle,inertialvelocityand altitude

rate.

,: 3.1.30 PGNCS0.059Check

The DSKY shouldchangefrom P63 to P64 at the RET of 0.05g plusor

minus five seconds. It not, the PGNCS is suspectedof a malfunction,

3.1.31 CorridorVerificationCheck

If eitherthe PGNCSof the PAD data indicatesthat the liftvector

shouldbe liftdown at 0.059,the CM shouldbe immediatelymaneuvered

to a liftvectordown orientation(headsup). If the PGNCS indicates

liftdown the DAP will maneuverthe CM to the lift downattitude.

' If the PAD indicatesliftdown and the PGNCS indicatesliftup, then

/ ) the CDR must establishSCS controland manuallymaneuverto the lift

?
c'

I

1970024999-024



• - 14 -

down attitude, It shouldbe noted thatprior to 0,059the CM

will be in a liftvectorup attitudebecauseof the requirement

for trackingthe horizonat thisattitude.

3.1.32 EMS Go/No-GoDecision

Ten secondsafterthe EMS startsoperating,the EMS rangecounter

shouldhavecounteddown 60 _ 7 nauticalmiles. If not, the range

counterindicationsshouldbe ignored.

i Immediatelyfollowing0.059,continuousmonitoringof severalin-
: dicatorsis required. The EMS traceg level is continually

.. comparedwith the independentg-meter. If at any time theydo

i not comparewithinreason,the PGNCSg indication(N64)is used

as a third vote to identifythe failedcomponent.
'L

) The roll gimbalangleas indicatedby the roll bug on the _!i
shouldbemonitoredto verifythatthe DAP is respondingto the

CMC roll commandsin DSKYregisterI. If the DAP is not responcI_,g

and the FDAI rollattitudeis verifiedby the otherFDAI (GDCroll

angle)and the RSI, SCS controlshouldbe establlshedand the C_

shouldfly the CMC rollcommands.

,/." The g-v traceshouldbe monitoredfor sklpoutor excessiveg In-

dications. If the EMS indicatesthe need to reversethe 11ft

vectororientation,the CM is Immediatelyorientedper the EMS in-

dicationand the independentg-meteris used to verifythe EMS

indication. Ifmanualcontrol is establlshed,the PGNCSroll

command(after1.49) is checkedfor compatibilitywith the EMS

trace,and if theydiffer,the PGNC$g indicationIs usedas aJ
thirdvote to eitherreturncontrolto or fall the PGNCS. The

PGNCSshouldmaintainthe initialfull llftup or down_ IS degrees

until_he accelerationlevel reachesKA (a guidanceconstant

with nominalvalueof 1.384g-unlts).

1970024999-025
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In the eventof a PGNCSfailure,the EMS is to be used for entry

control. The proceduresin Section3.2 are designedso that a

switchoverfrom the PGNCSto the EMS may be accomplishedat any

• tlmeduringthe entry. Procedurallythis involvesestablishing

SCS control(movingthe spacecraftcontrolswitchfrom CMC to SCS

or turningthe THC clockwise)and using the RHC to roll the space-

craft (i.e.,reorientthe liftvector)in respons_to visualcues

generatedby the EMS. The followingparagraphspresentrecommended

pilotingproceduresfur respondingto the EMS visualcues.

i An entry can be thoughtof as consistingof two parts;a super-

_ circularpart (velocitygreaterthan25,500feet per second)

_ and a subclrcularpart (velocityless than 25,500feet per second).

Duringthe supercircularportionof an EMS entrythereare two

v importantconsiderations:(l) that the spacecraftwill be captured

_ by the earth'satmosphereand (2) that excessiveg-loadswlll not

be encountered.Initialatmosphericcaptureis insuredfor most

pointsin the entrycorridorwith the liftvectorup until after

peakg. For shallowflightpathangles (thisinformationwill be

on PAD data) it is necessaryto fly liftdown untilcaptureis

I insuredand then fly liftup. After peakg is reached,the pilot

should roll the spacecraft(modulatethe llftvector)to attempt

to fly a constant4 g's duringthe supercircularportionof the

ent_. The bankangle shouldbe suchthat the out-of-planecom-

ponentof the lift vectoris alwaysto the northof the orbit plane.

The bankangle profilerequiredto accomplisha constant4-g

trajectoryvariesas a functionof the conditionsat El and the L/D

, of the spacecraft.However,oncea steadystate4-g condltlonhas

i beenestabllshedsome 11ftdown is requiredto maintainthis con-
. ,_ dt_ton. A good rule of thumb is "For higher velocities more ltft

i

down is required to maintain a constant g level". As the veloctty

1970024999-026
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approaches25,500 feet per second the bank angle should approach

90 degrees (zero ltft down). During the superctrcular part of the

_S entry, the ptlot should be concentrating primarily on flytng a

constan_ 4-g trajectory. The n onset and g offset lines on the
EMSscroll should also be monitored to tnsure that the EMStrace

, never becomestangent to either (thts prevents excessive g.loads

: and sktpout).
!

k During the subctrcular part of an EMSentry the ptlot should be

concernedwith ranging to the target and monttor4n g the G-V trace

for tangency to the g onset lines (to prevent excessive g.loads).

Basedon CHPSexperience a good piloting procedures is as follows:

(1) as soon as the 25,500 feet per second1the ts crossed roll to

a full lift up orientation, (2) modulate the lift vector to try

) to smooththe G-V trace into the equilibrium gltde slope ltne then

(3) modulate the ltft vector to achieve correlattun between the)

i range potential ltnes and tt_e range counter.
I

3.1.33 PGNCSGo/NoGo Check
i

After the constant drag phase has been entered, a check is made

; to detemtn_ tf the PGNCSis trytng to matntatn the g level at Do

(pad data). If the g level ts not converging to Do, the PGNCShas
fatled.

3.1.34 Pe5 (Entry - up Control Program)

Current mission planntng ts to select a target that will result in an

EMSrange of about 1,35C nauttcal m11es. Becauseof the short range

of the target a sktp traJ(ctory wtll probably not be requtred and P65

) and P66 wtll nomally not be entered. P65, tf ent_rea, is entered
F

automaltcally from P64 when the predicted range ts within 25 nauttcal

?
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! miles of the desired range. The predicted skip conditions {DL and VL)

i are displayedand checkedwith PAD data. If theyare withinthe

i entryPAD limits,controlof the spacecraftis livento the PGNCS
even if an earliermanualtakeoverwas necessary. If the skipcon-

ditionsdisplayedare not withinPAD llmlts,the EMS is used to range

to the target. A PROCEED{optional)via OSKYentry resultsin a DSKY

displayof roll command,inertialvelocityand altituderate. If

+ DL_ .Ig g a skipout has been planned and the G-V trace should be

monitored to see that the trace approaches the DL and VL at-sklpout,

If it does not, manual control is assumedand the EMSis used for

ranging to the target.

-.., 3.1.35 P66 (Entr_ - Ballistic Program)

If a skip phase has been planned, rG6 will be entered automatically

., from P65 when the drag acceleration is less than 0.19 g's, The

• ballisticprogrammaintains_ attitudefor atmosphericreentry

duringskipoutand monitorsdrag accelerationfor enteringthe

: finalphaseof entry. Entrygimbalanglesare displayedon the DSKY.
:'L-
_.... The computedentrygimbalanglesfor the secondentry are checked

:.... by observingthe horizonv(ew. Whendrag accelerationreaches

0.2 g, the entryfinal phaseprogramis entered.

3.1.36 P67 (Entr@.- FinalFhaseProgram)

P67 can be enteredautomaticallyfrom P64, P65 or P66. P67 performs

) entryguidanceuntil the CM relativevelocityis l,O00feet per

second. Commandedbankangle,crossrangeerror and down range

: errorare displayed,followedby rangeto targetand presentCM

latitudeand longitudewhen the CM relativevelocityequalsl,O00

feet per second.

•.L !

!

• , ,, ,

i
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3.1.37 Earth Landtng Phase

The commentstn Sectton 3,1.2 apply to thts sectton also.

I
.<,

!

t
!
!

,. :.!

'•:'• " i

,•-. :.#

-'t

|
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3,2 ENTRY DROCEDUREs

C =qTME ENTRY PROCEnUR(S
q

ALT/ T
PROGp F v.N/

_ ACTTON/ENTnY _ OPTI_N/E_TRTES

ASc_UMPTTnN_!

._; (1) CNC-DN (REqUtREDI

* .i (2) T,_e_-_N WTTH ('}RTENTAT'[0N KrJ_kj_, r_IIrQIJTREN)

(3) $Cc;,,_N (aEqU'[RE01

(6) TIC RASII " PERF(_RMEr_ EXCrDT!
-. _ Rr) ANT O_INT A-_

TAPE RCOa FWO-_IFIr
"'+-'+..+,+_; TLM TNPT._ PCM'HII_M

" " "t CR PANEL 2T7-ALL CLOSED

J IS) CMP. |N Dc;Ky iDLE PQnGRA- (P-nO'_

,- :, (6) aR_CEDUR_FS C_NTINllE FROu THe LeST PROCEDuRal. STEP IN HEFIrr_ENCF 1.

":.., -nllS_00 1 ESTABLISH Pf_._T-I_UR_I ATTTTIIUE C_NTROL

,'-i :.._'i" P,,00 MODF
CMP KEy (V48E)

• . DAP OATA Lf')Ar_ ROll (RO"4) _ 04 46
:.' '.' xXXXX

_{xXXX
_LANK

KEY (v22EIltIPEt|lI11E_

11112
11111
_LANK

PRnCEEO
r Ob 47

CSM _T _xXX,LB I
L_ WT _xXX,LB

¢II.ANK
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_1 PItEsSURE SUIT C][ItCtJIT _qO P_A
CHECK AT S,O PSZA

COIl OZitECT O_ VLV.,CLOqEO (CtI_
CxP SUITPIt[SSTNO..6.n-S,8I ZA

'_ 02 FLOW INh-0,|*'0,6 LI/1411
_* COlt SUTT TEST VLV-PItI[SS
+_ CNll 02 Fl, Oif INl_o|e0 Lit/Hit fl)lr0sE01
_" O| FLOlf 14; LT,,ON

ALL IaAsTER ALAitlU PBtLTf])._N (PUSM)i

(:MID SUIT PRESS INholle¢),,IJ,? 111;I4

i ALL PGA PRESS TNO ('t).,a_,|etoq PSIG• COlt 02 OEMANOItEg VLV,,OFF
CMP 02 FLOW IND,,0,;_ LItlHR (PlrO_EO)

02 FLOW q[ LT,,OFF
*1_ ALL ItSA PRESS TNO (3),.40,| P_AZ/WIN

(pRIrSSuii(DECAY)
edit 0 _l O[N&NI_ WilEDVLV.ROTM

t SUTT TEST vLV.OEPOI[SS
"*_ CmP 02 FLOIi INIl,,0,2e0.Ab LII/14n

_ SUIT PIt[SS IND,,SLTGHTLY)_.AII
" _ PItESS [NO

• _ COlt SUIT TEST VLV-OFF

_ & CM PR0PUt.SI.ONSYSTIrm ClAI[CX
CmP Cl4 RCS PItOPLNT TB (21-RP

i IlCS IND SEL.CMI, _.m2

• MONITORI
• ,ON RCS LIE T[NP TNO.,_o-aO l:)Ea F

,el4 RCS HIEPmESS ZND.40,_0*
• 46S0 PSTA

,CM ItCS FUEL PitEAS IMP) .2ej.
2OO PSII

,CN RCS 011110Pitlr_S _NO -'2q-
200 PSZA

C/WS OPERATTONALCbiECK
CmP ClW LAMP TEST-I
COil MiSTEit ALlitm PB/i.T-ON
CMP Lkl C/_ LT 11_)-0_

CtV LAmP TEST-;_
¢OR mASTEit AL&itm PB/I'T.,OFIr
ClVlP LH elm LT (16)-O#F
I.MP MASTEII ll.Allm PII+.T-OIt
CMP P,_ ¢/u I.T 113)-0,4

i ¢_'V LAMP TEST,,OIPF (¢ENTE6)
LIIP 14IITlll AkAlm IMIt_T-Orlr

!
'** OCT29 1968

b
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i _. PRIME [_TRY PROCEnUR[_

At.T/ T
DROP/ Ir V,,N/



t

i - 23 -

¢ PRZNE ENTmY PnO¢EOUm[S

!, ,LT/ T
PAOOP _ VoNt

' zlar. _ _ _ oPTz_./_NTnZfs

i rPL[ASE .anx) # SZ

flLANKRLANK

MAmK ON STAR _LANK

i SO 2S
(TERMXNAT[ MAmKS) 00016

RLANK
nLANK

"* PAoCEEO
k 01 ?0

.' TAqaET C_oE (STAR JUqT MARKER) O00XX

flLANK
mL&NK

' PRoCEEO
* 01 ?0

TARGET COmE (STAR TO 8_ _AA_FO) nO0XX
*..- qLANK

.: qLANK
; OPT ZERO-Z_RO (IS SEC)

OPT ZERO-OFF" OPT NOOEe¢_C
PRnCE[O

DESZR[O _RTTCS ANQLEq _6 92
SA XXX,XXO[O
TA XX,XXXDEO

'_ mLANK

,,. OPT MOOE-MAN
(PLEAS_ MARK) _ql !

* :'" RLANK
ILANK

.... _,,:. _LkN K
MARKON STAR

SO ZS
(T[RM|NAT_ NAPKS) _00|6

RLANK
QLANK

PRnC([O

i 01 ?0
TARGET C_nE (STaq Ju_T NARKEO) O00XX

nLANK
RLANK

PROCEED

, , )

_,i! _.

] 970024999-0:34
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; C PRZNE ENTRY P_OCEDUIEs
!

ALTt
pROO/ E V.N/
TIME _ ACTTON/EN.Tpy _ OPTInN/E,TnTES

LE8 PROC[EO

) q MANEUVER TO ENTRY aTT
) ,ROLL*HEADq DOWN

i ,PTTCM-PAD _ATAoYAM-PAD OITA
,- MANilAL MANELIVER AUTO MANELIVEA

¢nR $¢ CONT-_¢S BMAG NO,F-RATE
SELECT ATTTTUDE C_NTROIo uOhE O_ AATE:

¢_MpATZ_LE MTT_ TM( MAGk_ZTUOE KEY fV4qEt
.,. OF THE MAN[UVER-r,G, RATE F On 2_

" C_MMANO, *CCEL CnMMAN_ hR. AOLL
MINIMUM TMPtJLS[ ANO TME PZTCM
OESIREO RATES, yaw

pERFOR. _ANEUVEA wITM mMC KEy nEST=EO
MAN ATT (3).RATF _MO COMM&NOS ANO

... ,. SC CONT'CMc PROCEED
.. ., F Sa tR

; POLL

) pltCM• yaw ,
PAOC_EO

, SO lA
ROLL
PIYCH

, yaw
WHEN MANFUVE=
IS C_PLFTE

.. ' ENTE_
• HMAG MO_E (_)-

'.'._ ATT1 RATE2
1_ PyR_ RATTERy CHECK

C6 PYRO A _EO S-Ct. OSEP
C6 PYRO _ SEO 9-CL_SEO

LMP ZF PYRO RAT A (R);$S VOC
,CB PyRO Alg) SE_ A(6)-_PEN
*CO PyR_ A(RI TIF TN RAT RUS

A(B)-CL_SEO
CS MNA BAT C-CLOSr
CS MNB SAT C-CLOSE

tt PANEl. il ¢IQCUZT RnEAKEQ _MECK
¢r)11 CLOSE At.L CR ON PANEL ;1 _XCEPT

CR It. VENT IrLT/PL-OPIN
CR FLOAT RAG (ALLt-OPEN

OCT291968 "' 1;.................. - ""T'-*ll/ilBIi ,.,..-,,-;, ............ -,-
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? C PR'[M[ ENTRY PPOCEOUR[_

/

', ALT/ T
T*

,' pROD/ F VeNt
_ .ApT ?ON/ENTOy _ OPTt(_N/FNTRtFS

-01110;00 |_ CM RCS PREHFATTN_ PREPAnATItiN

i C_n CM ncs LOG?C-nN (oJP)

i LFR CM RCS HTRq-0N (UP) (UNTTL LOWESTREADING IS &,9 Vn_ OP _0 HTN)
| MONITOR!

(S-C, S-D, S'A, _-_,SySTE_ TEqT

i &-Co 6-O)

tF ANY Cq rNGtNFS TNntCAtE NO
".| HEATING

• RCS TRNSFD-CM

• RHC (E)-FNERGTZr ENOTNrS NOT
wEATtNR T_ ACCOupLISw wEATtNQ

• RCS TRNSFR-qM
UR DUMP-OFF
REuOVE NEEnLE ASSEMBLY FDOM INJECT

' PnRT

:i 1t EMS SELF TEqT
CnR EM_ FUNC-0FF (VERTFY)

EMS MOOE-STRY
• EMq FUNC-EM_ TEST 1 (¢W THROURH tiFF)

WAIT S SECON_S
': EM_ MOOE-AIITti

" MONITORI fWATT |fl SE¢l
" ,TNO LT_-nFF, ANO

• RANGE tNn=N.O
SLEW SCROLL UNTIL -&TRLINE IS

, . SIJPERIMPOqEO ON NOTC* I_
', .-. SEL.F=TE_T PATTERM

".._ E::I;UNC-E.S TEST ,10 SrC ANn MONTTtiR_
O,OSG LT.tiN (ALl OT'_ER_ _FF)

EM_ FUNC-Eu_ TEST
NnTEI

,_,05e LT,tiN, ANn
• RSI LOWER LT-ON lift _EP i.ATER)

SET RANGE T_n TO _ NH
FMS FUNC-EMS TEST 4

MON_TORI
_,OSG LT.ON (ALl. OTHFRq OFF)
?N lO SE_
• SCROLL A_VANCF¢ Tn RInHT

CORNER v_F TEST PA_TEQN AT
gG, ANn

• RANG[ XN_ COUNT_ TO ZrRti

OCT 29 1969

?
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C PRIM_ ENTRY PROCEOUR[_

ALT/ T
OROel E V-N/
_ D STA ACTTON/_NTOY RISPLAY QpTInNIFNTRIfS?

! EM_ FUNC-EMS TEST
MnNITORI
,_o0SR !.T-oN

,RSl uPPER LT.ON (In qE_ LATFQ)
,RANGE INn m_,n, ANn
G-v PLOTTEhVE_TICAL LINE

-| FRO*_qG TO 0,2
! EM_ MOnE.ST_v

SLEW SCRnLL UNTIL NAI_LI_,[ IS
SIIPE_IMDOsED _N _T0_O FTIqEC UARK

EM_ FUNC-RN_ SET
NnTEt

G'V RLOTTFR-VERTTCAL LfNK
FROH 0,_ Tn n.I

IF ANY EMS TE_T F_TLED R_F_R
T_ [MS MALFIINCT;nN _R_CFOIIRE_
IN APOLLO _R_RATTONS wA_,O RO_

._ -OOl_Sioo |6 GDC DRIFT C_ECK
IF GDC DRIFT RATE ) 10 CF6/MR

_ AND DRIFT CHECK TN 5_P 8 FAILED,
_* THIN GDC HAS FAILED AND SNDUL_ NOT

.'el BE RELIED ON FOR ITT, RFFERENCE,

IF eDC DRIFT RATE (1_ hEn/MR AND
DRIFT CHECK IN STEP _ FAILED, THEN
BMAG'S _ NAVE FATLEO, C_NTINIIE TO
U_E UNAG'_ | FOR RATr S_URcE,

-O_ISOIO0 1_ CM RCS HEATING COMPLETZ_N
" LEq CM RCS MTRS.OFF

OCT2 9 1968
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PRIMe [_TRY PR0CEOUR[S
q

ALT/ T
PRO61 _ YeN/

PSTA AT_C._._/.,[_2.V _ _PTZaN/rNTRt_S

1_ CM _CS CHEC_
AFTER NSFN AOS

CnR SECS LO_I_ (_)-NM (U_)
R[p0RT L_GYC ARMOR Tn _S#N
AFT[R _0 F_M MSF_;

S_CS PYR0 ARM (2)-ON it*P)
RCs TRANFR.CM
CM RCS P_[qS-_N (_IP)
CM RCS PRPLNT | .fiN etlPl
CM RCS PRPLNT T_ 1 =GRAy

' _[sT THRUSTERS CMI (_ITH RNC)
*_ CM RCS PRPI.NT |-O_f
*: CM RCS PRPLNT TR 1.8P

: CM RCS PRPLNT 2 .ON t,lPl
: CM RcS PRPLNT TR _ -6_Av

T[_T THRUSTFRS CM_ (_TH RNCI
"; CM RCS PRPI.NT I-ON

CM RCS PRPI.HT TB)._RAY
, ' RC_ INO SEL-C_|, TNEN 2

" ' ,Cu RCS HE PRESS TNO*4nO_e4&§O PSIa
' ,CM RCS FU_L PR_Sq ZNO-2nS-

_02 pSIA
i ,CM RCS OX/n DRES_ ZND.2_§-

_ 302 PSZA

'i RCS TRANFResM• C_n SEeS PYRO an_ (2)-_AFf

SE_S LOGTC (2)-OFF
• 1 -0016§100 IT CMC ANO PAD _ATJ UanAT[

_ P*27 CMc uP,AT[ PR_GRAu P'2?
Up TL_ S_ f2)-Ac_[PT

.,. _ UPLTNK ACTY LT-O_
' UPLINK ACTY LT-OF_ (C_PLTI

P=O0 UP TLM S_ ([TTNEn)-_tOC_
VOTC( uP_ATF

R[CORO [NYRY PA_ _AT4

ALL MAF _[sT, NFLM[TS, GLOV(Se_ONN_D
SUIT RET AIR VLV-_LOS[D rPusNI SUIT

RET aiR VLV
L[_ [_R CAB Pn_SS VLu-OFF (_OvN)

14 [MS ZN/T|A_IZAT_ON fRAMn( ANO vE_nCITvl
CnR SET RN_ IN_uPAD _ATA RAN_[

SL[i ScROlL TO PAn OATA vO
[MS FUNC:[NTRY

, OCT2 9 1968
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C PRIME ENTRY PROCEDUREs
• q
-_ JLT/ •

DROOl F V-Nt
TtNl[ P STA ACTTON/IrNTDY hlSPLAY OPT_N/IrNTRTtrs

|Q RSI TEST INn ILtGN-FNT
• FDaX SnUAC_.ATT SFT

ATT SET-GOC

EMS ROLL ON' SOC ALIGN DR-PUSH; MOIn
ITT SET YAw TW-AOJUST TNaOIleH 6S DEG
OBSERVE RST TRACK iS _r_

i aTT SET YAw TM.POq_TT_N nS! (L_FT uP)
GOc ALtG_ PR-REL
(MS ROLLoOrF

ATT SET Tw (3)- RrSET rS_C)
T_ pRESENT GTMBII. IN,LIt

GOC IL_GN PW-PUSH

-Qfll_SlO0 20 SEPIRATTON CM[CKLIqT
_ LNP NN RUS TIE (2)-ON (UP_
_ CnR PRTM GLY Tn RaD*PlILL ?_ mYPaSS

+- _ 02 PLSS VLV.ON
02 SM SUPPLy VLV-nFF
CAR PRESS Iq[L_ 121-Gn_qTIENTRV

" +:7 LHP VMF IN (_)-0FV (cENTER)t CMP SM RCS PRIw PRPLNT AIICOI*_N
; SM RCS PRIM PRPLNT a(IcOITR-

i GmAyFLT RCOR-RFcORO
+. _ C_R AFTER MSVN AOS

• _ SEeS LOGIc (ROTNt-ON (UD)_--.+. REPORT L0_IC ARNrD
, _ aFTER _0 FnOM mSFm

r SFCS RYR0 ARM 121-0N (Ui)

' _ _ CNP ABORT SYS DRPLNT*mCS ¢MO

! -Q_l|91flO 21 ENTRY PREPARATION oROGRAM
P-61 CMP KEy (V]T_61EI

06 61
|-PI¢T LIT (.NORTH) XXXeXX_EG VERIFY / LOan
IMPACT LONe (*EaqT) xXXoXXOEG OES_EO _ATA
MoS UP/nN (,I-1 ._0001

P_nC[EO

G _aX _IX,XX G
V PRE_ IIXXXoVP$

' GAMMAEt XXxeXXOEG
' _ LMP R[CORO VittlES

CMR PRnCEEO

i
' -:' OCT291968

i

i

1970024999-040



j. i

r

- _o -
I

r PRINK ENTRY PmOCEnUREq
¢

aLT/ T
DR_ t F U.N/
T[uE o STa ACTION/ENTRY _TSPLAY _PTZ_N/F_TRTFS

r 06 63
RTO_G (,O_n T_ _OLA_MI vvvX,X NM
VTO (AT ,n_) y_XXXoFPS

TFE (TIME F_nM .nSG) _uXX M/_
LMP RECORD AND _OMpARF MTTN p4_ FOR

P_NCS G_/H_ _0 111MTTq Tdn)
C_P DRnCEEO

! P._2 2_ CM/_M SEPARATION A_in P_-FNTRY

i MANEUVER PRn_RAMREOUEST CM/_M SEPARATION r 50 2S
i nnoAl

• ! QI ANK

"_ RI.ANK

| 2_ MANEUVER TO CM/S u CFP 'TT
_ ,R_LL-NEAO_ DOWN

oPTTCH-NORT7ON ON _lo_ WfN_OW _NE
oYAM-_S OE_ OUT-Or-PLANE
SC CO_T-SC_
_ELECT ATTTTUffE CnNTmOL uOoE

C_MPATXRLF _TT_ _E MAG_,ITIIDE
OF THE MA_FIJVE_-r,G, _AT(
C_MMANDe ACCEL C_MMAN_ _R.
MTNTMI|M TMPlJLSE AN_ THr

DESIRED RATE_,
•: " PERFORM PZTCN MANrlIVF R wTTM 9NC

-flnl|Tl_0 COMPARE PZTCH ATT M|TN P_O _ATA
.-._ WTTH_N S _E_

, PERFORM yA_ MANEIJ_/FR MTT_ RHC
RATE.HIGH

_: ATT OH_-MI_
MANUAL ATT (3t-RATE _t'_
RMaG MoDE-aTT| _ATF2 _E¢|REn)

-_1|_1oo 2t CM/_M SEPANATTON
CM/SM SEP f_OTN)-_ fUD)

SM C/_ LT¢-O_
COR MASTER ALARM PR/I T-ON_ pUqN
C_P C/_ CSM-CM

SM C/_ LT_onFF
CM RCS FUEl PRESS.?B_.t02 P$1A
CM RCS Oxln PRESS.?8_._02 :SIA

OCT2 9 _768
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C PRIME ENTRY PROCEnUREq

; ALTI T
; Di,10GI K V.N/
- _ P STA A_CTTON/ENTDY DISPLAY OPTZ_NtENTRT_S

C_R RC_ THNFa-_M
CM RCS LoGIC-OFF

i AUTO RCS SEL A/C nnLL fat-OFF
AUTO RCS SFL _M 1 (6).NNA OR
MNH

i AUTO RCS SFL CM? *6)-O_F
2q MANEUVER TO NORTZO_e TRACK ATTITUUE

,ROLL-HEAOq _OMN
,YAWePAD DATA
,PTTCM-HORTTON ON _l,T WINnNw LINE

MAINTAIN HORIZON WTT_ DITCH
RATE

SELECT ATTTTUOE C_NT_OL -O_[

I COMPATIRLE WTTN MAG_[TIJOE
THE

OF TME qANEIJVFR-r,G. _ATE

i C_MMAND ACCEL COMMANOOD-

'-_. MTN_MIJM IMPtlLS[ _ND THE
. D_STREO RATEq,

PERFORM _ANFIJVER _TTk RHc_

* 2_ ESTASLISN HOPTTON TRACV
._ SELECT DESTREO ATTTTU_E _0NTPOL

MoDE FOR HORTZON TRaeK-E,_, RATE
: COMMAND ACCEL CO-_AANq On

". M_N]HIJM [MDIJLS,
RATES-HZqH

' '* :" PERFORM TRACK _TT_ _C.
EM_ MOOE-A01TO

CMo PROCEED (APTTV_TE_ ENTRY UAP)
06 _1

IMPACT L_T (,N_R_H) _XX,XX_LO vERIFY / lOAn
IMPACT LONR (,FACT) XXX*XX_[_ *)EsIDF_ DATA
HOS ON .00001

CMP pRnCEEO
FTNAL ATT _T_P (oNLY YF X.AXT_ _OT

WITHTN 4q _FG nr-VEL_CTTY VECTOR) _b 22
R vzX,XXOEG
P XXX,XXDEO
v xxX,XX_EO

" _) OCT29196_

., _!

) '
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"'' : • i
c

,,, e' ml_[NIr E*oTRY PI_O_EnU_)E¢

aLl'l I'
DAO(tP _ w.N/
TIME ..P,,STA ACT TON/Ee'ToY nTSPLAY OPT|nNtENTRIES

P-63 27 ENTRY INITIal I7ATTnN _I_m_OAM
(P-67 _)q_N_F'_ TO o-b3 wMrl'J CM T_
wTTNIN 45 I_[_ OF TNTM A'rTI

,. ,'-

"* -" _ n6 64, ¢VOGN#_RF)
_._ . " n vvX,XXt_ BIrTh

""" *'**' VT YVX_X ,lrP_ VT
'';';'" I_TOGO Tt_TAI_(_FTr,,_ ,-_¢,,_oT) _VXXoXNN H P"T

.._,,::-; PTTC. [_F4 NEFNLF _IIt Z¢_ KEY r,lrl_
• : _ ",':.': ON NO, I la_l k _IrF'N_. 6,_0_

* """_":::""_ ._ntO_OO 2n _ORTZON C_Ecx._. _.._
-_,- , .-L.:-_ C1"1!_ FUA] SCAI_E.r_f)II_

'.: :. . ,-,:_ ,-'.,.r" RqAG _0OE ('t)._t_T_" _ enE,_]oEI)l
" :,- "" > "_ I')II_ECTRCS (_I-M_/_dNI (_,Pl

:' .... ':-_I _AN ATT (31-r,)ATF rMf)

........ ,.:.,.:i._!] WATCH PlvC_ EPg()P _JEFoI. E t,n Tn ZE_n

......... "" ........ W_4[LE API_t_C_I_.)_ n.n _ . _tuF.

,.. '-.._,_ *.._ I_ E_JTA_LT_NF'0:

__-:!",;':-"_" "_;x' ,._C CONT-ruC

". '_:., .:'_:.'.-'-._-:._ COMMANnS TN 9| (NEx_ I_¢KY OT_Pl.AV)

" ,0_G TTME _g O,O_G _T|TC_TNa
• Cr_R EM_ MOI_E-M_ t TF r_ DOES _,mT
-"_..,...-. _......_... START w[T_TN 3 Sr£' o,. O.O&G TTMF")
' " "_. ,4 '_'_,'-.; \.%

..,,': " "_ EM_ ROLL-O_, (liP)

...._ '" "_'_":;_':_ P._4, ENTRY-POST n orl_ P_C)r"vAH
-:..... n(k 6_ ( Vt)_,ilbi)F 1

• :" . -;-/,z !,,, HIrTA '_XX, xXr)ER G
VT _X_X,FP¢_ VT

DOT _vXXX,lrP_ HTOnn
_'EY _El..

3n PRNCS O,OE _ C_-IECK
_F P(_NCS OT_ _IOT TNI)_cAT¢'

O,OSG _TT_TN _, _F'C ',F r)ET O,Ob_
SotSPECT I)_Cc_

31 O.O,_G CnRrzlno_ VIrI.)TlrlC&T_N CHEf"_

'":""_,: ' O_'SIN/S LTIrT VF('vt)_ O_W.,.
." M_NEUV[_ Tt_ I__FT _0ECr_R I)t%_N

,'" '." i,.': ' , :
'.::.:_','_.:;;"_: OCT29 1968

-,>,"!-__;-_I

.'__'_ ,, ..., .

] 970024999-043
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." .+ - : ., ;
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C PRIM_ ENTRY PROCEDUqEq

ALT/ T
PROS/ E YoN/

eSTA ACTT_N/ENTnY _ OPTI_N/[_TRtES

3P EMSGO/_O Gn nr.ClSTnN
TF EMS R&N(;IE (_OUNTER ,_hEq NOT COUNT
OnWN60 PLUS OP u1NUq T NMOUIING

. Itl SEC PER;O_ nO NOT USlr FMS
RANGE COUNTEm TO uONTTOo FNTPY

COl,IT I[NI IOUS NON _TOR I

" XXXXXXXXXXxXXXXXXX_x XXXXXxXXXv XXyAX.XXXXXI(XXX
-' Xl (MS FOk SK|pOIIT ANt1 EXr.lrSS?vE O'S, X

' : X ,TF SKIPOUT IMNIEDTtTELv ROtL lIFT DOWN X
: X .IF EXCFSSIV[ Gl_ DOLL LIFT Un X

.: X_) EMS FOR FAILURE X
., X ,SUDOTH G.V TRAP.E X

"i.; X ,Ir_S GIS WITHTN 1 r; OF _ MrTEo (VIGNb4F X
' X M&y BE pERFORmEr1 Tn MONTTOQ Pr_NCS tiles X
-- X_l R_LL GIuBAL ON Irr_AT REqOON,_TNr. TD ;_f_LL X

"':_" X COMMANDS IN DSKY REf;te;TER 1, X
:..,. X TF NOD BELIEVE PGNCS rDAT (IF CONFTHUFflX

_"1_ X RY SCS FOA;) Ee;TARLIS_I SCc CnNTROL, X :.

•_i-,.;':. '_ X AND MANUALLY FLY CMC Cn_4M_ND_ X
, " io X& PRNCS FflR FAILU_F X
".'_ _ X .IF MANUAL CONTcI(_L ASSII_IIrD FA;tLT[R X

_ X cHECK EMS G"V TRArlE ANti OCKY RI_LL X
" X COMMANDS FOR Cr)MPATIRTL|Tv ARTIER |,4_1, X,., * . -

X TF THEy DIFFER, IJSE P_NCS R 'fNR&) AS X
-_;:'/ "" X A TM1[RD VOTE Tn ETTHEo RIEI'IJR_0 CONTROL X: -....

•'_,.... X TD OR IrAIL PGNcG, X

-_.;. X ,TF PGNCS FAILS IESTARLT(;H Sr.S CONTROL XX ANn FLY EMS (SFF SECT?nN 3.1.37 X
' X FOR RECOMMIrNDEN P_LnTTIuG _'F.CkINTI:]IIIE), X

'+;+ " i-+_ XXXXXXXXXXXXXXXXXXvXXXXXXXXXx_XX_(AXXXXXXXXXX
.,, ,,Y

3_ PGNCS 60tmO (;O CHEpK

MONITOR R c_ FnR Cn_v_RRE_,CIE T_ PIG
O0 VALUE

TF CONVIrRGIENCF NOT APP&RIPNT P_NCs
FAILEr

_F OSKY OIi_PLIY$ PR7 _fl TO
STEm36

• . "',

-,.:".:, _:+) OCT2 9 1_

• .j._[t/.' ". !
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"'"!:*" 1 ¢ PllMf ENTRY PROI[SUtEq

•_ JLT/ Y
f iROn, V V.N/

i _ _ ACT?nNt[NTPY hlSPLAY OPTIONIENTRtES

i 3& ENTRY UP-CONTROL Pm_GRaM
P-G§

W lb 6q (VOiN66Et

RETA WXloXXfl[$ O

0L IXX,XX Q V!
_" VL xxxXXoFPS RTO_O

tF VL ANO _L ARE _OT W?TMZN KEY mEL
PAD LTNIT_, FSTAqLTSH SpS

] CONTROL, AND FLY FN_ PROCEED
06 _
BETA
v;
HOOT

• _ _ tF OSKY nIGPLAYS pST _ TO

i" _"i STEP 36

R XXX,XXOEG
P XXXoXXO[_
Y XXXoXXOEG

_'/i MONITONI

eoRAB FOR _,_G T_FN pGT

P.67 3A FZNAL (NTqY PNASE PROGRAM
n6 66 (Vo6N64F)

_ETA _XXeXXOEO O
CRSRN_ E_R _XXX,XNN V|
_WNRNO (_p xxxX,XNN RT040

KEY eEL
tF PONCS _ NOT T_YING Tn MAKE XXXXXXXXXXXXXX
OOdNRANOE _RROR pONVEflG_ TO ZEH0 (V06M_R[)
PRNCS H_S FA?LE_ BETA

vz
16 67 H O_T

PTOGO _XXXoXNH KEy REL
LAT _XX,XXOEO
LONG WXX,XXO[O

1970024999-045
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CDR CM RCS LOGIC-ON
CM PIIPLNT OtlMP.ON

CUP RCS INn S[L-CM!
CM RCS PmEqS ME t_n-OFClllrA_q1NQ,
THEN CM ;_
TF NOT OECI=_AS_NG F;Rr ALL liCS JETS
EXCEPT II;TCH UNTTL P_(_PrLLANTq APF
DEPLETED (I_SF. BOTN R'*C)

CDR CM PltPLNT PIIR(]I,,ON (AIrTIrR PltOP I1NP
COMPLETED)

CId RCS HIE hUMP P(;I,,,PU_N
IF RHC (_) USED Fear PIII1PrLLANT DUMP
USE RHC (_1 TO FI'I:I,E ltnLi. ,*,NO vail

:I JETS NOT PTTCH.
LMP CB FLT/PL RAT BUS A** !_, ^NO C 13)-

.... _...-.t CLOSED
" l CB FLT/PL uNA.OPE_

! CB FLT/PL MNRe,OPEN
"! CB [CS R&O HTQS OvLD (;))-OPEN

Cr)R C_ SPS P_TcId (2).riPEN
., _ CflR CB SPS Ylil (2).,OPrN

CAB PRESS IIF.LIr (R_4)e_UMP
3x

FLO00 FIXEfI.PDST I r_G
FLOOD OZH'l OR 2

i" "_ f

Jl00 CAI_ PRESS QELIr (;_-CLosE_
, . CMP CM RCS PRPLNT (I}OTH),,,OIrF

CM RCS PRPLNT TR (ROTIdt-nP
COl_ OInEcT O_ VLV.OPIEN
LMP MN BUS TTE (2).OF_"

GO TO POST LANDT_I(:I CI.IIrCK

,• OCT2 9 19_

.-;"_

• .. , _ | - --|
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4.0 EARTHORBITALDEORBITPREPARATION

4.1 Deorbtt PreparationMajor Events

This section w111be includedat a later date,
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i

4.2 " "ORBIT PREPARATIONPROCEDURES

S
T S

PROG E T V-N REGISTER
TIME P A AGTION/ENTRY DISPLAY DISPLAY OPTION/NqTRIES

1 LEB Computer Preparations
Perform _CS etartup procedure
C_!C startup

• PROCEED

STBY LT - OUT (if not, repeat
PROCEEDuntil STBY LT - OUT)

* DSg_ displays - PO6

"""_iI" PO0 KeyV37E00E

',! M0N DSKY display of POO

, "'ii::::,:._""! Iss start up
• , NO ATT LT - ON (90see)

•_':__,
,' . .: 2 CDR SCS POWER UP

• ._ AUTO RCS SEL (16) - OFF
,_ ' _ S_GNODZ(3) - _ 2
,.:".-"',_| lq)AI/G:PI _ - OFF

._ i LOGIC 2/3 Pt_ - ON (up)

:" .i scs g_c e_rg- _CIECA
" " :'_ SCS SlG CONDR/DRBIAS (both)
, _ : .: ACI OR AC2

': _ l_t (2) - ON
:_ lq)AI/(;:PI P_ - BOTH

l_IC lq,'P, NORM(both) - AC/DC
CNC NODE - FREE

CMP *Estab ullage select
Call DAP data load Rou (R03)

Key V48E
(Load gl 11112 and F 04 46 XXXXX Load desired DAP

R2 01111) XXXXX

: BLANK
_P PROCEED

CSM Weliht F 06 ;_7 XX]{XX. LB Verify/
lk/ Weisht (NO I/4 so PAD 00000 I_ Load desired DAP

will be 00000) BLANK

OCT2 9 1968

1970024999-049



- 39 -

t

S
T S
z T V-.  CZS l

TnmZ e_.A nZSPLAT DZSFLATo ,zoa/Zm z,s
(1_ PMOCEED

P Trim F 06 48 ]O[X,XX DEC, Verlfy/
Y Tr4u I_X,XX DZG Load des£red DAP

BLA_
CMPPROCEED
CHP Key V46g (activates DAP)

+. _ A_T (3) - _ c_
(:DRaqC MODE- AUTO

AUTOP+CSSEL (16) - l_q or 14qB
,. . _ MODE(3) ArT I/I_T_ 2

..... CMCATT- DIU
SC COFf - CMC

" "_'"' U4E G/N _ - ACl or AC2J

" :+ LEB G/N OPTICS POWER- OPTICS
-.'.:,._ OPTICSMDDE - MAN

• ": (:DRFDAZsel- 112
+" , +." OPTICS ZERO- ZERO (15 _-,ecs)

, .'+

..., OPTICS ZERO - OFF

•+° 3 _ Orientation Determination Prosrsm P-51
+ '+.,." LEB Key V37E51E

.', +'_ DSKYDISPL - P-51

A SCar acquisition F 50 25 00015 Coarse alisn CKBLS
"-+. +' (Martyr.Co acquire CarseC BLAI_ ENTER

,+ -! if necessary) BLANK VAIN22
,+ " .+i+_ NO ATTLIGHT-ON

L

-' .... then OFF
. , • * ,

•' .:. -.._, ReC Co seep A
LEB PROCEED

•"_": Sighting' Mark Rou L53

• B Please ,_rk F 51 BLAh_
BIA_
BLA_

TerainaCe mark T 50 25 00016
BLAI_
BIAl_

Lb PROCEED Mark relecC I'B -
PUSH

Bet to ._ep B
., TarseC code F 01 71 000XX

(Tars code for PL 00) BLAI_

'+" ' "":_.d

:. ,:.:: ++_++'+
+":" •....+ '+ OCT 2 9 1968

+
.+ •

1970024999-050
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S
' T S
' E T V-N REGISTER

P A ACTION/ENTRY DISPLAY DISPLAY. OPTION/ENT_E$

LEB PROCEED Key V2_!

Load terser code
i If terset code is ot_.er chsn

00, return to step B for
i 2nd target.

t Planet only F 06 88 .XXXXX
| X,Y,Z PL . XXXXX
| .XXXXX

k

| LEBPROCEED Key V25E
' '_ RETURNTO STEP B for 2nd Load desired date

target

•"I Sishtin S Data Displ. Rou. P_.4
I

Sishttn$ ansle diff F 06 05 XXX.XX DEGBLANK
't

'_ BLANK
J LED PROCEED F 37 Key V32E

• -i LEa Key 00E
• /1 LEB Optics pw: down _et to step A
'" i OPT ZERO - ZERO (15 8ec)

" '! G/. - On
•" _ LHP G/N PI4R - OFF

. .: 4 CHC and PAD Data Update
] LEB _4C Update Prosrm P-27

.: . | _? till CN - ACCEPT

_ . bPLINK ACTY LT - Od
::. UPLINK ACTY LT - OFF (CMPLT)

P-21 NAV '_heck
•! Key V37E21E
t UP TLM _ oR uP TLH- BLOC_

!

LEB Voice Update

5 ALL Perform ECS Honitorins Checkj

i 6 Perform EPS IX: and AC VoltNie Checks
IMP D-C Voltase - Amperaee Check

MN BUSTIE (2) - OFF
YClaq BUSk tb (3) - 1_ 1&2
gray, FC 3 bp
FC l_ BUS B tb (3) - FC lbp
FC 2&3 gray

D-C IND 8el - FUEL CELL 1,2,3
DC AMPS ind - record

OCT29 1968

..._.._ .-,,-- .--mmm_
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t sT S
FROG E T V-N REGISTER

_e A  rxos/ DISFLAH DISeLAH o iow/ma zs
T

D-C IND ,el - MAIN BUS A,BDC VOLTSind - 26.5-31 vdc

i (record)

D-C IND eel - BATBUS A,B a BAT-C
DC VOLTSind - 34-38 vdc

DC AMPSind - <3.0 Imps
SYS TEST (2) - 4,,

SYSTEST IND - 3.7-4.1 vdc
I/4P D-C IND SEL - PYRO BAT A,B

CAUTION:
. PYRO Check Momentary

because of pmaer drain

, DC VOLTS ind - 37.0--37,5 vdc
" DC IND eel - MAIN BUS A

"| A-C Voltage Check

"" '_::'I AC IND eel - BUS 1,2, A,B,C
i._:_'-'" AC VOLTS ind - 113-117 vac

-..:-'- " ) 7 SPS Mo_toring Check
" .: _ SPS PRPIX1 TK _ ind -
:" _ + 45 to 75°¥•• ..

If (45OF, SPS LINE _ - A

• If >75°F, SPS LINE HTRS - OFF
:" _._" ": $-S PRESS Ih_ sw - He, N2A

.,. _d N2B

lle 3900 peta max
:: N2A 2900 psla max

.-'_ N2B 2900 pata max
:. SPS PRESS IND sv - He

SPS FUEL PRESS ind-

170-195 peta
SPS OXID PRESS in_ -

170-195 psia
CAUTI(N

AP between fuel & ox_.d should
noC exceed 15 psi durin_ a b,srn
or desraded performance, roush

: combustion, and/or engine fail-
ure my ::esult:.

LMP SPS EgG INJ VLV ind (4) - CLOSE
,". SPS QTYZOXID ind - record

'., :._ SPS QT_ IV0ZL Ind - record
'<, _ SPS ATY t_ID UNBAL ind - record

/ OCT 9 1968
I
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"'" S

T S

PROG E T V-N REGISTER
TIME P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES

OXID FLOW VLV PRIM - PRIM

SPS He VLV (both) - AUTO
SPS He VLV tb (both) - bp

8 RCS Monitoring Checks
CMP RCS CHECKS

A. SM RCS Mon Check

SM RCS He tb (8) - gray
, SM RCS PRIM PRPLNT tb (4) - gray

SM RCS SEC PRPI_qT th (4) - gray
RCS IND sel - SM A,B,C,D

• .. Check Quads A,B,C,D
SM RCS PKG TEMP ind - I05-195°F

, SM RCS He PRESS ind - Record
• : _ SM RCS IND sw - PRPLNT QTY

SM RCS PRPLNT QTY ind - Record

'-i SM RCS SEC FUEL PRESS ind -
, 178-192 psia

- __ When SM RCS MANF PRESS IND < 150

_ ps la

"':-_.._......}_ RCS SEC FUEL PRESS A,(B,C,D)-OPEN

__ B. CM RCS Mon Check
CM RCS PRPLNT th (both) - bp

• .. _ RCS IND SEL - CMI, CM2
". : -: _ RCS He TEMP ind - 60-90°F

•' CM RCS He PRESS ind - 4000-4450

.,_ pslaPrior to CM RCS Activation::_
, ._ CM RCS MANF PRESS ind - 25-200

._ psla
..... _ After CM RCS ACTIVATION:

CM RCS MANF PRESS IND - 287-302

: " :_-i psla

9 IMU Realignment Frogram P-52
' LEB GIN OPT PWR - OPTICS

LMP G/N PWR - ACl or AC2
OPT MDDE - MAN

OPT ZERO - ZERO (15 sec)
OPT ZERO- OFF

LEB Key V37E52E Poss prog alarm
DSKY displays P-52 key V05 N09E

RI 00210 (ISS not on)
i or R1 00220

._ (IMU orient un-
!

known)

.,. _, OCT29 :_68
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"!, S
T S

?ROG E T V-N REGISTBR

Tn_ P_ _, ACrloN/ESTRY DI,SeLAY DISPLAY OPTIOW,_alES

F V37.
Perform ISS start-

up and/or P-51
A IMU Otter. Option Code F 04 06 00001 Po|s F 05 09,

(preferred is 00001) 0000X R1 00215
BLANK Key V3_E

Recycle step A
LEB PROCEED Key V22E

Load desired

1 option
4 DSKY Displays F 06 22 XXX.XX DEC
,! R,P,y
.o

XXX.XX DEG
LEB PROCEED Select desired

" ATT COI_fROLMODE

" _wRsic
--, " Key V32E

-- ...-.-.' (Coarse Align Rou R-50)
_':_i: Verify Coarse Align Complt

NO ATT LT - ON then OFF
- -:" " Monitor Ball Motion

., B Target Acquisition F 50 25 00015
BLANK

.. _ CMC Assists in Selection Crew manually

_... " select desired ACt Control acquired tars
Mode ENTER

:-.:". Mmrr SiC
PROCEED

Possible DSKY dlspZay F 05 09 00405
(2 targets not available)
Manvr S/C until suitable

target acquired
LEB PROCEED Key V32E

Recycle step B

C Target Code F O1 70 000XX
BLANK

_ BLANK

: "i LEB OPT MODE - CMC Key V21E
PROCEED Load desired code

I

.:- , ::2,_.'_..:.;..': OC'l"2 91968

I
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I

, S

T S

E T V-N REGISTER

P_ A ACTION/ENTRY DISPLAY DISPLAY OPTIOU_ENTRIES

If target not a planet

So to step D

:_ Planet only F 06 88 .XXXXX

X,Y,Z PL ,XXXXX
: oXXXXX

__ LEB PROCEED KEY V25E
Load desired data

i ' Auto Opt Positioning Rou R-52

• _.._ D Desired opt angles 06 92 XXX.XX DEG Poss F 05 09
• - -_

•-•" SA,TA XX.XXX DEC 00404(TA>900)i

. .:.; l_vr to reduce TA

"' -.! PROCEED-'. or Pose PROGalarm

.: Key VOSNO9E•

.: _ 00407(TA>50°)
-. _ Key RLSE,Mnvr

-. • -_. ! to reduce TA
-.---- .--., LEB PROCEED

• , • : When sighting marks are
'.... _ desired

.: " i LEB OPT I_DE - MAN

.._. •i Sighting Mark Rou R-53
i

_ E Please mark F 51
- , center target in SXT

_:.'- ' LEB MARK (on target)

• " I LEB PROCEED Mark reJ PB-PUSH

Ret to step E
Target code F 01 71 O00XX
(Tars code for PL 00)

LEB PROCEED Key V21E
Load target code

If target code other
than 00, ReC to Step C
for 2nd target

Planet only F 06 88 .XXXXX
X,Y,Z, PL . XXXXX

.XXXXX
_.. _.'_B PROCEED KEY V25E

,_, Load desired data

", °

' " :, OCT29 1968
• . + - ',
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T S
E T V-N REGISTER

P_ A acTIoN/_ DZSPLaT DZSPLaY OPTZON/_ES

Ret to Step C for 2nd
target

SiEhtinl Data Disp.la x Rou R-54

Sighting ang diff ¥ 06 05 XXX.XX DEGBLANK
BLANK

LEB PROCEED Key V32E
• _'8o to step F

Gyro Torqutns Rou R-55

"..:. A CYRO ANG F 06 93 XX.XXX D_G
X,Y,Z XX.XXX DEG

XX.XXX DEC

LEB FROCEED Key V32E
(Gyros torqued)

-,"..-.-:. F Fine Align Check F 50 25 00014
• .- .. ..

_- LEB PROWLED mqTER

Ret to step B

• DSI__ displays F 37

. LEB OPT 14DDE- MAN
OPTICS ZERO - ZERO

":: G/N OPT _ - OFF
•: LMP GIN PWR - OFF

:_ l0 CDR_Perform _S Deorbtt Test
, _ . _4S FUNCTION- OFF

._:": CB _4S (2) - CLOSE

• . ' E_S MODE- STBY (wait 5 8ec)

• | . E_ FINCTION - EMS TEST 1
Slew scroll to start of test

pattern (>5 sec)
EMS MODE- AUTO (',_ait 10 sec)
CHECKIND LTS - OFF
RANGECOUNTER- 0.0

_S FUNCTION - TEST 2
(wait 10 sec)
EMS 0.05 GLT - ON

(all others out)

iI EMS FUNCTION- TEST 3

•" E_S 0.05 GLT- ON
: DWNLT - ON

_ (10 sec after 0.05 C Lt) ,

!il!;': .... . - OCT29 1968
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I

!

i sT S
iPROG g T V-N REGISTER

TI_____ E _A ,CTION/Drm_ DISPLA_ DISP_Y OPTION/_U_IZ.S

Set range counter to 58 + 0.0
EMS FUNCTION-TEST 4

i m4S 0.05 G LT- ON

(all others out)
i C and V trace within test

pattern for i0 sec then
stops at lower right corner

Range counter counts toward
zero for 10 sec, then stops

• , ..i at 0.+0.2
•:I _s _i-o_ - _ST 5

_S 0.05 GLT - ON

' PSI UP LT - ON (i0 sec after

..: 0,05 G Lt)
".f/ ! Range Counter - 0.0

; Scribe traces vertical line

_ 9 C to 0.2 G and stops
."".,_---" within test pattern
:.'" "'" Align scroll to 37K

EMS FUNCTION - RNG ._ET

..' - , G-V ecroll assembly traces
., vertical line 0.22 G to

•" _ 0 (_+0.I)and stops
'-. I_ Fu-dCTION- Vo SET

Slew scroll to entry velocit 7

.= ,- ! EMS FUNCTION - &V SET (CCW)
.i Set AV lnd to +1586.8 fps

_MS FUNCTION - AV Test
• " :" SPS THRUST LT - ON

• " AV Counter decreases (I0 sets) If any EMS test faile,
.... '' SPS THRUST Lt - OFF at -0.i refer to MALFUNCTIO,'

on AV Counter procedures in AOH
AV Counter stops at -20.8 + 20.7

: EMS MODE - STBY

: 11 CDR*Set PSI

FDAI SELECT - 1/2
' FDAI SOURCE - AT_ SET

ATT SET - CDC
EMS ROLL - ON

GDCALIGN PB - Push until

PSI aligned
Adjust yaw thbwl, alisn PSI

EMS ROLL - OFF

_....... OCT2 9 1968

1
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!

T S
FROG Z V-S BGZSn
TLME P A ACTZCH[,l_2Y DXnLAY DX8,I_A,T O?TZ_/ENTRIES

12 CDR*ALIGNGDC TO IMU Key V16N20
FDAI SELECT - l ATT SET thbwls-

SOURCE - ATT SET -adjust to IMU
ATE SET - ZMU pbl anp on
Null error needles W/3 Thbwls MEY

SELECT - 1/2 ATT SET - _C
ATT SET - GDC GDC ALIGN PB -

GDC ALIGN - PRESS PUSHo hold

13 CSH External AV Prosrm P-30
P-30 LEB KEY V37E30E F 06 33 OOXXX. HRS Load desired data

._ _I 000_. MIN
• OXX.XX SEC

LMP Record values

LEB PROCEED

" LV £VC AT GETI(X,Y,Z) F 06 81 XXXX.X FPS Load desired data
XXXX.X FPS

_° XXXX.X FPS

.... _ LEB PROCEED

• Thrustln8 parsmeters F 06 42 XXXX.X NM
, .:: (IIX,HP,AVX) XXXx.x

,:. XXXX.X FPS
- LEB Record and coordinate W/G_D Ruelect P-30 or

,_,., _ *Set AV ctr P-27 load new
data

+ LEB PROCEED
• . Mark ctr8 F 16 45 OOBXX OPT
" :_' Tlrl ]EXBXX HIS

, : _ (at thrust) XXX.XX DEG
LMP Record values

CMP*Set DET

LEB PROCEED Ruelect P-52

DSKY displays Y 37

I_B KEY V37EOOE PO0

lh Prethrustin8 Entry Checks
., ALL*Oonfi$ for Sap and Entry

_" Suit Lvop Verification
he Wests - Donned

' (_DR*SUTTRET AIR VLV - PUSH (clole)

"i C_l,*Strap in couch

,-,i'.,'.'..' OCT29 IQm
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S
T S

+, PROG E T V-N REGISTER

TIME P___A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES

l_P*Strap in couch
LEE*EMERG CAB PRESS SEL - OFF

CDR*CB _CS LOCIC (BOTH) - CLOSE
*(24RCS LOGIC - ON

LEB*CM RCS HTRS - ON (until rain

' Rdg is 4.9 VDC or 20 m/n)
(Sys Test 5C,D,6A,B,C,D)

*URINE Dt_4P- OFF

+' i_ SET FDAI 2 on orb rate and
re8 tOW

LMP*Test C/W lmnps

Dump and rewind tape Rcdr (CRO)
ALL*CO_4 MODE - LAUNCH/ENTRY

LEB*CM RCS HTRS - OFF

-.., *CB PYRO A SEQ A - CLOSE
,+,:"" *CB PYRO B SEQ B - CLOSE
"" If PYRO BAT A/B <35 VDC:

<

, CB PYRO A/B SEQ A/B - OPEN
CB PYRO A/B BAT BUS A/B

...... TO PYRO TIE - CLOSE

"_ CMP*Strap in couch
I

I_P*CB MN A BAT C - CLOSE

, _ *CB l_ B BAT C - CLOSE

"_!...! L_*Panel 277 C_'S - all closed

.+. _ *UTILITY PWR PAlPaL16 - OFFb

:'] CDR*UTILITY PWR PANEL 15 - OFF

,_ *Panel 8 - CB all closed except:
' PL VENT FLT/PL - OPEN"I

, FLOAT BAGS (3) - OPEN
AFTER MSFN AOS:

* SECS LOGIC (BOTH) - ON

Report LOGIC ON, GET PYRO ARM
GO from MSFN

* SECS PYRO (BOTH) - ARM

*PRPIRT DUMP - RCS CMD (Verify)
*(24RCS PRESS - ON (UP)
*CM RCS PRPLNT 1 - ON!

• *CM ACS PRPLNT 1 - OFF
*CM RCS PRPLNT 2 - ON

aRCS IND SW - (241, then 2
He Press - 4000-4450 PSIA
Fuel & OX Press - 285-302 PSIA

OCT2 9 1968

I
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P_OG g T V-N nGISTgR
_a P A Acrz_/.,_r_ D_S_T D_SP_Y o__!oN/nr_z--

*sEes PYEO(BOTH) - SAFE
*sgcs LOGZC(BOTH) - OFF SCS/Select: 1)00

(:DR l_S t_qC - AV Set:
Set PAD AV
EMSlqJIC - AV

. Q4P Go To _rth Orbital Deorbit Procedures

; - ,-_

2 • .*. '

I

] 970024999-060



5.0 .E_TH ORBITAL DEORBZTPROCEDURES

5.1 PGNCS/SCS $PS DEOItBIT MkJOR EVENTS

This Section will be included at a later date.

!

:1

1

• .!

r.

r

1
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5.2 PGNCS/SCS SP8 DEORBIT PROCEDURES
S
T S

PlmO g T V-N _ISTCt

rna F_ 6 ACnOM/m  .., DZS Y .ZSPLaY o o/mmu

1 CSM-SPS TrruUinS Prosrm P-40
P-40 C_P Key V37E40_. Pos8 Prr_ Alarm

Key Y95N09E
R1 00210 (ISS not on)
or R1 00220 (ZMU
orient .nknown)

Perform ISS stsrtup
.. and/or PIS1

CMPIf VG displ desired
Key VO6N81E *SCS/Thrust Mort
VGX,¥&Z(LVat GETI) Y 06 81 X7_._ FPS Prosrsm

XIO_.I FPS Ksy V37EME
_[ZZ.K I'PS

" "i 2 Attitude Maneuver Rou (R60)

CDR PERIIORMCMC - AUTO F 50 18 XXX.XX DEC *SCS/MAN

(RiPlY) XXX.XX DEG
XXX.XX DEG

,,.._ BM_G MODE (3) - RATE 2
CMCATT CONTROL- AUTO Sel dasired art

control

+". M PROCEED

,+,. Go Co step 2.4

'+ ' .+"++ Auto maneuver

.... i final art 06 18 X_.XX D_ *SCS/kTT man to
R,P,Y XXX.XX DEC thrustln8

_XX.XX DF_ attitude

CM Monitor N)AZ

A Att triu enable F 50 18 XXX.XX IE.G *Eat SCS att ho_d

R,P,Y _EX,XX 1ZG '
XIX.XX DY_

3 lznition Preparation

i LHP *I_ BUS TIE (2) - ON
. *SPS I_ VLV TB (2) - mP
. _SPS lie VLV (both) - AUTO
• _R *nc M DliSCT (2) - oF

j SC CONT- CMC
-I _ MODE - AUTO

., .,+

+" i' i

"..' '. OCT 2 9 1968
j_ ,. +

I
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|

_ T S

._ nX Z T V-. UaXS_
r_ _F _A _-:xoxl_, DZSZ'LAY nZS_L.Y ur:zo_/mrrz_!

scs _c (2) - _ c_ ,scs ",_c (2)-_o
LV/SFSx_ sii/sivs-_I

*TVC C_4BLDRIVE (2) - AUTO
: *AV CG - CSM
_ *IrCSMSPS A - ON (UP)
; G4mbal Drive and Trim Check
; (I)R *TVC SnVO P_ 1 - AC1/)IU

*TVC S_VO PWR2 - AC2/m
_: *rPJ_s corm P_ - o_ (_)
, *P,HC Pk'RNORM2 - AC
i *_c 2 -
•: If P.A.TE1 AV planned!

BMAG MDDE PITCH - RATE I
BMAG MODE YAW - RATE 1

• _ or

BMAG MODE (IN _v_s) - RATE 1

.; *SPS GMBL14DTPITCH 1 - START
' *SPS GMBL I_2TYAW I - START

_ Auto Swltcho,..rCheck
*THC - CW

" *RRC - verify no Krvc control
_ SPS GMBL II_)(2) - NO If)TION

Secobdary TVC check
. *SPS GMBLMDTPITCH 2 - START

*3PS GMBLMO','YAW2 - START
: . _ *Conftra and set trim control

J SPS Q4BJ_, thbwls(2)-+ and - *SPS _lq3L thbvls(2)
• ' and set to c.s. trim -set and confirm

i values final desired 8Abl
wRliC2 - verify MTVCControl position

*-_.. ,, CDR *THC - NEUTRAL
"-- ._ *RIlC P_ NO_ 2 --AC/DC

t _ MODE_3) - RATE 2 Select art control
AI_sn CSM in roll desired

_ CHCact control - AUTO VerifT/Man to
, Thrust _tt
' (V62E for total

art error di_
pZr_)

PROCEED(7or Auto Trim) *For MANUALTilL'M:
DSKT Displays V06 NZ8 ROT CONTR_ DIR (2)
then ¥ 50 18 HAN/MNB

MAX_T (3) - _ O_
RATE - HIGH

_D_ (3) -
ATr II_T_ 2

OCT2 9 1968
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_ T S
PROG E T V-N REGISTER

TIME P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES

C_P ESTER

*RHC(2)-Null ate

_ errors

_-_ (24C_4BL Drive test F 50 25 00204

_ CMP PROCEED ENTER9_

Honltor Q_BL drive sequence G_BL drive to

trim position(after 4 sec)
% POSS F 05 09

-_ El (TF
01703

_ GETI<45 SEC)
PROCE_._

(Slips GETI45 SEC from

I proceed)
•_ or V34E, terminate

_ CMP DSKY displays 06 40 XXBA_ M/S
TF GETI,VG,AVM XXXX.X FPS

,' XXXX. X FPS

_,_ CDR* 2-mln countdown

-02:00 *Report TTI=2 MIN
*FDAI SCALE - 5/5

*AV THRUST (2) - NORMAL
*THC - ARMED

RllC (2) - ARMED *SCS/LIMIT CYLCE -
"' . OFF

" 4 State Vector Intesration Rou R41

I CHP If PROG LT - ON, CMC slipped TIG
DSKY RI counts to former TIG

DSKY clears at new TIG-35 SEC

COMP ACTY LT - OFF

- 00: 35 DSKY display BLANKS
-00:30 Avg G on (static displ) 06 40
-00:25 CMP*Check AVM for PIPA bias R3>l.0 FPS,dis-

R3<000 1.0 FPS cone G/N thrust

LMP*TAPE RCDR FWD - FWD

CDR*EMS MODE - AUTO

-00:15 *4 Jet ullage *Backup - DIRECT
*CONT ATT WITH RHC ULLAGE PB
*MONITOR AVM COUNTING UP

-00:05 _P ENGINE ENABLE F 99 40 XXBXX M/S NO GO/V34E

_ TF GETI,VG,AVM XXXX.X FPS

XXXX. X FPS

i"• C_'T2 9 1968
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. S J
T S

PROG E T V-N REGISTER

TIME P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES

CMP PROCEED *SCS/THRUST ON
00:00 Ignition PB - PUSH

CDR Monitor
THRUST LT - ON
EMS AV CTR - DECREA_IK_

MONITOR (TFI INCREASING) 06 40 XXBXX M/S
(VG DECREASING) XXXX.X FPS

(AVM INCREASING) XXXX.X FPS
CDR After cutoff 16 40 3.7 See after cutoff

*AV THRUST A AND B - OFF PROCEED

*Verify all thrust off cues

*emL MTRS (4) - OFF
*TVC SERVO PWR 1 and 2 - OFF

*RHC #i - locked
r

CMP PROCEED

[ Monitor (VGX,Y,Z) F 16 85 XXXX.X FFS If VG's to be
•, XY_[X.X FPS nulled R_C/THC
_ XXXX.X FPS - null out VG's

._ THC - neutral,
.i CMP If orbital parameter disp locked

' desired (R-30)

; Key V82E F 16 44 XXXX.X NM
•_ HA,HP,TFF XXXX.X NM

XXBXX M/S
If HP>49.4 NM

R3-59B59

! (24P PROCEED (2ND PROCEE_ IF R-30) F 37

CMP Record burn data

" 5 CM/SM Separation Functions
4

IMP*MN BUS TIE (2) - ON (UP)

CDR*CB SECS ARM (2) - CLOSE
*C_ SECS LOGIC (2) - CLOSE
*CB ELS (2) - CLOSE
*PRIM GLY TO RAD - PULL TO BYPASS

*02 PLSS VLV - FILL
C_P*02 PRESS IND sw - SURGE TK

*CRYO TK 1 02 PRESS 865-982 psla
CDR*02 PLSS vlv - ON

*02 SM SUPPLY VLV - OFF

*CAB PRESS RELF(2) - BOOST/ENTRY
_" *SELECT ATT CONTROL MODE

_" *MNVR TO SEP ATT

OCT 2 9 1968
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PROC E T V-N REGISTER

TIME _P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES

I_P*VHF AM (BOTIt) - OFF
•VHF ANT-RECY

' *$ BD ANT OMNI A-C
£

•S BD ANT OMNI - OMNI

._ (_4P*SM RCS PRIM PRPLNT TB(4) - GRAY
•SM RCS SEC PI_LNT TB(4) - GRAY

_' After MSFN AOS:

_: CDR* SECS LOGIC (BOTH) - ON (UP)<

Report logic am
_. After GO from MSFN:

• sEcs P_O ,'_ (2) - os (UP)
, *ABRT SYS PRPLNT - RCS CMD

CMP*CM/SM SEP (BO_) - ON (UP)

i *C/W CSM CM
CDR*RCS TRNFR - CM

•CM RCS LOGIC - OFF

• _ *MNAq_TO ENTRY ATT

'i' R____._,P_.__,Y0°
_. *AUTO RCS SEL A/C ROLL (4) - OFF

:. *AUTO RCS SEL CM I(6)-MNA or MNB

{ *AUTO RCS SEL CM 2(6) - OFF
.!

CKP Go to Earth Orbital Entry Procedures

,I
i

i
)

t

t OCT2 91968

tk _
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5.3 PGNCS/SCSRCS (IncludingHybrid)DeorbitMajor Events

The proceduresfor performingRCS deorbitburnsare describedin

thissection. Optionsare givenfor eitherPGNCScontrolor SCS

controlof the burn. Also, the burnmay be performedusing only

the SM RCS jetsor it may be a hybridburn (i.e.a SM RCS burn

followedby CM/SMseparationand a CM RCS burnwhichuses the CM

c pitchthrustersfor translation).The proceduresdescribedin

this sectionare entereddirectlyfrom the deorbitpreparation

proceduresdelineatedin Section4.2.

5.3.1 P41 (RCSThrustingProgram)

The CMC's RCS thrustingprogramis called. A requestto perform

an autoattitudemaneuverto the burnattitudeis flashedalong

with the final gimbalangles(notconstrainedin roll) for the

burn. The rollgimbalangle to be used for the burnis obtained

from pad data and shouldglve a headsdown orientationfor the

burn. In the event the burnis not hybrid,the nextprocedural

step (separationpreparation)is deleted.

5.3.2 SeparationPreparation

In the eventa hybridburn is planned,some separationpreparation

proceduresare performedlO minutesprior to the burn in order to

alleviatethe work loadduringthe time criticalperiodbetweenthe

SM burnand the CM burn. Also, the gimbalanqlesfor the CM portion

of the burnare loadedin noun 17 and are set on the attitudeset

thumbwheels.Thls allowsan errorneedledisplayduringthe CM

portionof the burnfor eitherPGNCS controlledburnsor SCS controlled

burns.

1970024999-067



_J

I

- 57 -

_2

5.3.3 RejectAutoManeuver

The automaneuverto the burnattitudeis rejectedbecausethe

rollgimbalangle computedin P41 is not constrainedand a heads

" downorientationis desired. This orientationis desirable

becausea simplepitchmaneuveris requiredto get from this at.I

titudeto the CM burnattitude. Also, .aisorientationprovides

; a horizonview in the commandwindowduringthe SM portionof the

!. burn. The maneuveris performedmanuallywith the commander
,r

selectingthe desiredcontrolmode. Pitchand yaw error needles

_: are providedif the CMC is on by keyinqV62E.

; 5.3.4 RejectAutoTrim

Afterthe manualmaneuverto the SM burn attitude,the spacecraft

_ attitudemay be trimmedeithermanuallyor automatically.The

nominalprocedurescall for a manualtrimmaneuver,however,an

_. optionfor performingthe maneuverautomaticallyis provided. Roll _-

is not constrainedfor the auto trimmaneuver,thereforeroll

I should be trimmedmanually.

5.3.5 EstablishAttitudeHold
,i

If the CMC is on, the SC controlswitchis placedin the CMC position
>.

to provideDAP attitudecontrolfor the SM burn. Also somepre-

liminarySCS switchingis done in order to be able to switchquickly

to SCS controlif required. If possible,the burn shouldbe done

underCMC controlsince thiscontrolmode requireslessfuel for the

burn thanthe SCS controlmode. At fiveminutesbeforethe burn,

_ the CMP keysENTERand the DSKYflashesthe velocityto be gained

i alongeach CSM basedon the presentCSM attitude.

t
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5.3,6 IgnitionPreparation

A starcheck ismade to verifythat theCSH burn attitudeis

correctand the EMS is set up to monitorthe burn. At two minutes

beforeignitionan optionis providedfor callingP47 {Thrust

MonitorProgram)and, if exercised,the DSKYflashesthe delta

velocitychangealongeach CSM axis untilR30 {OrbitalParameter

Display)is calledin step 13. Otherwise,at 35 secondsbefore

ignitionthe DSKYgoes blankand at 30 secondsbeforeignition

the DSKYdisplaysthe velocityto be gainedalongeach CSM axis.

The rotationaland translationhandcontrollersare armed,the

flightrecordersare turnedon and the EMS is switchedto auto.

The limitcycle switchis placedin the off positionand the attitude

deadbandis switchedto minimumto allow switchoverfrom CMC to

SCS controlif required.

5.3.7 SM Burn

At time of ignitionthe DSKY beginsflashingthe velocityto be

gainedalongeach CSM axis, and the SM portionof the burn is

performedwith the THC. Burnprocedurescall for thrustinguntil

,; the EMS deltavelocitycountergoes to zero. For a hybridburn,

the DSKYwill indicateadditionalvelocityto be gainedwhen the

EMS deltavelocitycounterindicateszero. After the burn has

beencompleted,the event timer is resetand startedcountingup.

If the burn is not a hybridburn,a skip to step 13 (checkperigee

altitude)is requiredto bypassthe proceduresfor the CM RCS burn.

5.3.8 CM/SMSeparation

Afterthe SM portionof a hybridburn has been completed,high

ratesare selectedand spacecraftcontrolis turnedover to theSCS. The CMC cannotcontrolthe CM becausethe CSM DAP will be

i activeuntila PROCEEDfrom the separationrequestin programP62

(CM/SMSeparationand Pre-EntryManeuverProgram)• Separationis

initiatedby throwingthe two CM/SM SEP switches? •

1970024999-0G9
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5,3.9 EstablishAttitudeDlspla@for CM Burn

These proceduresprovidean attitudeerror needledisplayon

FDAI l or 2 (dependingon which is selected)for the CM portion

of the hybridburn. If the SM portionof the burnwas done

under CMC control,the error needleswill be drivenby the OMC;

otherwisetheywill be drivenby the SCS.

5.3.10 Maneuverto CM BurnAttitude

i A simplepitchup maneuverthroughapproximatelylOB degreesis

requiredto get from the SM burn attitudeto the CM burnattitude.

As for all attitudemaneuvers,the controlmode is selectedreal

_ time by the CDR.

5.3.11 EstablishAttitudeControl

Afterthe attitudemaneuverhas been completed,the procedurescall
for establishingattitudecontrolfor the CM RCS burn. The roll and

yaw channelsshouldbe placedin the ratecommandmode. The pitch

i channelmust be in the accelerationcommandmode in order to fire
both the positiveand negativepitch thrusterssimultaneously.

Reference(8)recommendsthe use of highrate and minimumattitude

deadbandfor the CM burn.

5.3.12 PerformCM RCS Burn

The CM burnshouldbeginwhen the DET is equal to oneminute. Both

RHC'sare used to performthe burn. The CMP shouldinitiatea con-

) tinuouspitchdown commandwith the numberone RHC while the CDR

| maintainsthe CM attitudeby pulsingthe numbertwo RHC with pitch

i up commands. Reference(9) recommendsthat theminimumJet on time,
for the CM-RCSpitch thrusters,duringCM-RCSdeorbitalways be

i greaterthanor equalto one secondin order to maintainpropellant

1970024999-070
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efficiency. If P41 (RCSThrustingProgram)is running,the burn

shouldbe terminatedwhen registerthreeof the DSKY (velocityto

be gainedalong the Z-axlsof the CM) reacheszero. If P41 is

not running,the EMS deltaV counteris used as the burn termina-

tioncue. Duringthe CM portionof the burnthe EMS deltaV

counterwill be cou_tlngup. When it reachesthe pad value for

burntermination,the burn is terminated.

._ 5.3.13 Perform HP Check

R30 (Orbital Parameter Display Routine) is called to monitor the

height of perigee (HP). In the event HP is larger than th_ pad

value, additional thrusting is required until HP is less than or

equalto the pad value. After thrustingis completed,the EMS

is turnedoff and the THC is locked

5.3.14 Maneuverto SM BurnAttitude

If the CMC is on, the spacecraftis maneuveredto the SM burn

attitudeto obtainthe velocityto be gainedresidualsat this

attitude. If the CMC is off, thismaneuveris not necessary.

5.3.15 ReadVG Residualsto Ground
i

The LMP readsthe velocityto be gainedresidualsand the EMS

deltaV to groundif the CMC is on. Otherwise,only the EMS delta

V is read to ground. If the burnwas a hybridburn a skipto

st_p17 is requiredto bypassthe CM/SMseparationproceduressince

separationfor a hybridburnoccursbetweenthe SM burn and the

CM burn.

5.3.16 Maneuverto SeparationAttitude

The spacecraftis manuallymaneuveredto the separationattitude.

At present, this attitude is undefined. Itmy turn out that the

separation attitude will be the sameas the burn attitude and no

?'i.
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maneuverwill be required. The procedureswlll be chanaedto

reflectthe correctseparationattitudeas soonas thisattltude

is defined.

The rate switchis placedin the highpositionin anticipationoF

; CM/SMseparation.Low ratesare not recommendedfor CM attitude!

controlbecauseof excessiveRCS tuel consumption.

5.3.17 CM/SMSeparation

_ CM/SMseparationis performedbeforeexitingP41 in order thatany
c

_ velocitychangeimpartedby the separationmane,_verwill be in-

_ corporatedintothe onboardstatevectorand so thatthe crewmay

\ monitorany velocitychangevia the DSKY if desired.

_. 5.3.18 Maneuverto Entr_Attitude
?

;_ The CMP keysPROCEEDto terminateP41 or P47,whicheveris running.

Singlering RCS is selectedbeforemaneuveringto the entry at-

titude. The maneuveris performedmanuallyunderSCS control.
) The controlmode (e.g.accelerationcommand,ratecommand,or
4

( minimumimpulse)is selectedreal time by the CDR with the only

restrictionbeingthat the rate s_itchshouldbe in the high posi-

tion. Low ratesare not recommendedfor CM attitudecontrol

becauseof excessiveRCS fuel consumption.

There is a possibilitythatPO0 (CMC IdlingProgram)may or may not

be calledbeforegoing to the EarthOrbitalEntryProcedures. If

called,PO0 will turnoff the averageg routine(quitprocessing

accelerometerinputs)and subsequentstatevectorintegrationwlll

_ be performedby the coastingflightintegrationroutine. The average
i

_, g routineis inherentlymore inaccuratethanthe coastingflightIn-

tegratlonroutine,however,if the averageg routineIs turnedoff
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the CMvelocity changesresulting from CMRCSthruster activity

do not get incorporated into the onboard slate vector. A study

is requtred in order to determine which procedure results tn the

more accurate onboard state vector. The procedures will be

changed to reflect the recommendationof the Misston Planning and

Analysis Divlston on this item whentt becomesavailable.

?

IF;
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q,4 D6NCS/SCS R¢S ;INCLUOI_ HYBRID ) O[_RAIT oRocEOtl_ES

P PRIME P(_NCS/_;CSRC_C{INCLUDING MYIIATn) DFORRIT 9ROP,(DURES
q

ALT/ T
DR_GP r If=N/

o,

IS_IJMRT TONq I

"_ (1) SCS.t)N (REQUIRE01

_2) CMC IN [')SKY IDLE pRnGRIM (P,,n0_ TF cMC 1.q t_N
?

(3) PRt'_CEOURES CONTINIIE FROM TNr LAST PROCEOHRAL STEP IN SECTION 6,2

; P.db| 1 CMP KEY RC5 TMRIJSTTNG I_Rv_ (V.'IITF__|E)
,_ ('Me . AUTO REOUEST Ir So 18

PREFERRED ATT|TUnE (RoP;Y) XXXoXX0EB
xxX,XXf_EG

,- XXXoXXO[G

'_' IF SM BuRN r_NLY GO TO ITED 'lj

•,ftfl I |0 1It0 P SIrPIRITION ¢)REPARI_ t0N
• CnR CB SECS IRu (1_) . CkOgEO

CB SEeS LO(_tC (2) - CLOSED
C_ ELS (2) . CLOSV.O

_' PRIM GI.Y IfI R&DePIILL TO BYPASS
02 PLSS VLV.ON
_E SM SUPPLer VLV,.nFF
CAR PRESS REL (2).ROOCT/FNTRY

CMP SM RCS PRIM PRRLNT (41 - *'l,,
SM RCS PRZM PRPLNT TR (6)-_RAY
AFTER MSFN AOS

COR sEeS LOGIC (ROTN) - ON (U P )
REI_ORT LO_'fC ARNEn

_, _FTER GO FaOM NSF_
' SEcS PYRO IRM (21 -ON (U p)

CMP I_ROP OUND ,, RCS CMfl

OCT2 9 1968
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t' DRIMF P(3NCS/ScS RCS ( INCLUDING MVRRIDI OEORRIT mmOCErJUR[S

_LT/ T
mROes F V-N/

P STA Al.._z_.0,.,_..F_ _ (}pT ThN/F"NTR 1firs

KEy (V2SN|?E) W 21 IT
LOAO GIMRAL ANGLEq FO_ CM _LANK

PORTION OF RURN IISlHR PAW DATA XNX*XXD[G
XXX*XXDEO

KEY nEL oR . PUSH

CMC.AUTO RFQIIEST • SO l0
: w_x,xxDEG

';_ _XX,XXDEG
+ XIX,XXDEG

CDR ATT SET TM.A_JUST TO PM _|NBALANGLES FOR THE CM PORTION OF THE
BIIRN USIN_ PAD DATA

• t CDR REJECT AUTO MANV_ .
KEY (V6ZE) N22-N2_ ON FRm NDL
SELECT ATTITUDE CONTROL MOoE

COMPATIRLE WIT_ TME MAGNITUDE
_ OF THE MANEUVER _ E,6, RATE
+ COMMAND* ACCEL COMMAN_ _R.

MINIMUM IMPULSE AND TN[
JESIHED RATES,

+_ USE RECORDED PAD DATA FOR
Rm Pm Ym

PEkFORM MANEUVER wITH RM_,

_ REJECT AUTO TRIM * ACCEPT AUTO TRII
i• . SELECT ATTITUnE coNTROL MODE RMAG MODE (3)-
'| ¢nMPAT|RLE WITH THE MAGNITUDE RATE 2
_ OF THE MANEUVER . E,6, hATE SC CDNT-CMCF

COMMANDs ACCEL ChMMAND oR. CMC MD_E-AUTO
MINIMUM IMPULSE AND THE PROCEED
DESIRED RITES, V06 NIR

PERFORM MANEUVER wiTH RMC, MONITOR AUTO
TRim

ESTABLZSH ATT NOLO
CDR RMAG MoDEl3) - ATTI RAT[_

MANUAL ATT (31-RATE CMO
SC CONT - CMC, IF CNC.nN;

0THERW|S[ SCq
_ CMC MODE " AUTO OR MOLD

RATE-LOW
• ATT OBO-MAx

0t.,T29 1CC8
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'_ C PRINE PGNCS/ScS RcS ( INCLU0IN_ N¥|m|0) DEORBTT pROCEDURES
q

ALT/ T

PAOG/ E V-N/
_ _ _ OPTICN/tHTRtES

- -0Ot0S;00 CuP ENTER n6 |S
V_X _xxX,XFPS IF TTI < 30

V_Y _xxXeX_PS SEC THEN _ETI
V_Z XXXXeXFPS IS SLIPPED

_ IGNyTZ0N DREPARATZ_NCnR CHECK BORE_tGNT STAR

TNC pwR - ON (UP)
EMS HOOE = _T_Y

EM_ FUNC = DELTA v SET
._ SET 0[LTA v INO Tn SM pOmTTON

OF BURN
EHq FUNC - DELTA v

1 _
-' e -_nl02i00 THRUST HONtTOR

PRO_AH P-A?
_" KEy (V]7_A?E)

=F[o Is sic

¢ DELTA V X

-_ DELTA V y
DELTA V Z

CM[Cx
CnNDON[NTS
FOR p_pA BTAS

i UNTIL THRUST.. APPLIED

-_0t00i3S BEANK
ELANK

. 8LANK

=OOlOOi30 16 8S
VOX xxXXoX_PS
V6Y vxXXeXFP$
vGZ xxxX,XWPS

THC e AR_E_
RNC (80T_) . iR#[O
LIHIT CYCLE - OFF
ATT _BD-_ZN

C.P FLT nCRO - nECO_O
LHe TApE RcOR _wO.Fwo

; C_R EM_ HOD[ • AUTO

i

OCT29 1968

t
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C RRZM_ P_NCS/SCS RCS ( TNCLUOTN6 _YBR|O) OEOmmTT mROCEOUm[S
q

ALT/ T
PROWl E VeN/

_ ACTTONIENTRy _SPLAY OPTZ_NIENTRI[S

nntoo;oO ? SM RURN r 16 8S
vGx xlXX,X_PS
VGY _XX,XFPS
VGZ v_xX,X_PS

THc-SURN EMS HELTA V Tn ZERO
EVENT TIqEq - RE_rT - _TART
ZF SM RUiN HNLY O_ TO _TFP l]

] * CM/SM SE°ARATION
RATE - HTGM
SC CONT * _CS

LMP MN BUS TtE (2)=ON
VHF IM (=).HFF

CMP CM/SM SER (ROTH) . ON (UP)
C/W CSM - CM

CHQ CM RCS LHGTC-HFF
RCS TRANFR . CM (vERl_Y)

Q ESTABLISH ATT OISP FOR CN _URN
C_P KEy (V63E) N|T.N2n ON _Ra NOL
cnR tF CMC FAILE_

,FOA! SEL_CT-I On 2
• FOAl SHURCE.ATT SET
• ATT SET-_HC

10 MANEUVER TO CM BUR_ ATTITIIOF
USE RECOROEn PAD _ATA FOrt

R= a= Ys

SELECT ATTTTUHE CONTRnL MOnE
COMPATIRLE WTTH THE MAGNITUDE
OF THE MANEUVER . E,@, mATE
CHMMANO, ACCEL COMNAN_ HR.
NrNTNUN IMPULSE AND THE
OESIREO RITES,

PERFORM MANEUVER uTTH _NC
By NULLTNq ERR NFEDLES,

it ESTABLISH ATT CONTROL
ChR ROLL, YAU . RATE cMO

RITCH - ACC CMO
RATE - HTGH

% ATT OEAORA_*D . MIM
LIMIT cYCL_ - OFF
FDAI SCALE . _/S (HES_REO)

OCT2
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: C IIRIM_ PRNC$tSC$ RcS ( INCLUDTN6 MYBliZn) _EORBIT IIROCI[DURES
q

ILTt T
PRO_J/ _. VeNI

.t.I_ _ _ _ OPTX_N/ENTRt_S

,:, ,nntol_o0 I_ PEq¢0RM Cu RCS BURN
CM: RaC - I* INTTZATE CONTTN_JOUS

_EO PITCH
L CnR _H- . _, P_ILSE PLUS PTTCN TO

M, ZNTAIN ATT_TUUE ( FnAT |)

i IN 3 AXIS
_URN V_Z Tn ZERO HNLESS _MC FATLED

XN wMrCM CASEI
._ _BURN EqS _ELTA V To PA D VALUE OR

IINTIL DETsPAO VALUE

1_ PERFORM HP CHECK
CUP KEy (VR2E) CALL OoRITAL PAOAMETER

DTSPLAY (go30) • 16 Ii
NA _XXXoXNN

[ wP xXXX,XNH
TFr XXRXX M/S

CHECK WP
IF Hg>PA_ _ATAe C_NTINIIE BURN

tJNTZL HP<PAO DATA

; PROCEED ZF pet? RUNNZNG
_* VECTOR COMP_N(NT_ W I6 8S F 1_ 83

i VOX _xxX,XFPS DELTA V XVGY xxXXeXFPS DELTA V Y
vGZ x_xX,XFPS DELTA V Z

COn EM$ MOOE- STRY
EMS FUNC-0_F

; THC . NEIITRAL - L_CKED

l& MANEUVER TO SM BURN ATTTTUDE
_F CMC OFF eO TO qTEP lS
KEY (V62E) N22-N_fl ON _RR NDL
uSE RECOROFO PAD RATA FOR

RI =_ V_

C_R SELECT ATTTTU_E C_NTROL MO_E

; C(,MPATIR_F _TTH THE MAgnITUDE
OF THE MANEUVER . EeG. RATE
CnMMANO, 4CCFL C_MNAN_ nR=

i M_N_MUM IMPULSE AND THE
' OES_HED R&TES.

PEPFORM MAM_tJVER wITH RNPt
AND NULL _RROR N_EDLES,

OCT 2 9 Igr_
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C PRIMf PONCS/SCS RCS ( INCLUDINe _YBm[D) DEORBTT mROCEDURES
q

ALT/ T
PROWl _ v.N/

_ _ _ O_TI.N/fNTR*fS

tq LMP READ VG RESIDUALS AND EMS DKLTA V
TO GROUN0

IF HYBRID RURM GO TO _TEP 1S

16 MANEUVERTn SEPARATION A_TTTUOE
CDR SC CONT-SCS

, SELECT ATTITUDE CONTROL MODE
COMPATIRL_ WITH THE MAGNITUDE
OF THE MANEUVER . EeG, RATE
COMMAND, ACCEL COMMANO OR

MINIMUN IMPlJLSE AND THE
DESIRED RATES,

PERFORM MANEtJVER wITH RMC,

MAN ATT (3).RATE CMD

RATE.HIGH

17 CM/SM SEPARATION

COn CB SEC_ ARM (2) - CLOSED
CB SECS LORTC (E) - CLOSED
CB ELS (_) - CLOSFO
PRIM GLY TO RAD-PIILL TO RYPASS
02 PLSS VLV.0N

; DE SM SUPPLy VLV-nFF
: CAq PRESS REL (2).BOOST/FNTRV
: CuP SM RcS PQIM PRPLNT (4) - ON
: SM RCS PRIM PRPLNT TR f41-nRAy

-- AFTER MSFN AO_
i CnR SECS LOGIC (BOTH) - ON (U p)
; REPORT LOGTC ARHEn
: AFTER GO FoOM MSFN

SECS PyRO ARM (2) - ON (U P )
CMP PRoP UUMP . RCS CMD
LMP MN BUS TIE (2)-ON

VHF AN (2).OFF
CMP CM/SM SEP fROTH) . ON (Up)

C/W CSM - CM
cnR CM RC$ LOGTC-OFF

RCS TRANFR . CM (vERI_Y)

_: |R MANEUVER TO FNTRY ATTITIIDF

CMP PRoCEE0 F 3T

CuP FTL RCOR - OFF (CENTEr)

COR AUTO RCS SFL A/C mOLL (6)'flFF
AUTO RCS SEL CM| (6)--HA OR MNR
AUTO RCS SEL CNE f6)._FF

OCT 2 9 1968
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'_ C PRIM_ D_NCS/ScS HCS ( XNCLUOYNO MY|RLD) n[OABTT DROCEOUItES
q

ALT/ T
PRO61 _ V.N/
TIN[ ! STA _ hlSPLIY OPTZflNI_NTRtFS

USE RECORO[O PAO _ATA FOm
R' pm ym

:_ COR SELECT ATTTTUI[ CONTROL.OnE

COMPATZSL[ WYTH THE _AGNZTUO[
OF TH£ MANEUVER . E,_, OAT[

._ C_MM*ND, ACCEL ChMMA_'_ fir
. M]N]),IJM XMPULS_,

RATE.HIGM
)__ PERFORM MANEUVER w_TN _HC,

CMP (K[Y/O0 NOT K_Y) _OE tTBn)

GO TO EA_T_ ORRITAL E_*TRV PROCEDURES (SECTZON 6,_)

4

!

.!

i
OCT2 91968
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6.0 EARTHORBITALENTRY

6.1 EntryMajor Events

This sectionwill be includedat a laterdate.

"1

t

,

i

!
.I

.!

i

• , t
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i, 6.2 ENVY pRo_.R_nm_..q

6.2.1 ENTRY PREPARATION PROGRAM P-61

S
T

PROG E V-N REGISTER

TIME P STA ACTION/ENTRY DISPIA v DISPLAY OPTION/ENTRIES

1 Entry Preparation Program P-61
CMC - ON (req)

;_ IMU - ON (req)
" SCS - ON

CMC ATT - D4U

:_ 0.05G sw - OFF

_: P-61 CMP Key V37E61E
(Select at end of deorbit)

• (State Vector Integration
_" Rou R-41)

COMP ACTY LT - FLASHES

I_ every 2 seconds
COMP ACTY LT - OUT (R-41 complt)

Program bl displays
IMPACT LAT (+north) F 06 61 XXX.XX DEG

IMPACT LONG (+east)
XXX.XX DEG

_ HDS UP/DN (+up) +/-00001

_. _ PROCEED Key V25E
./ Load desired

Entry data F 06 60 XXX.XX G values
:_ Gmax,Vpred,Gamma EI XXXXX. FPS

XXX.XX DEG
LMP Record value_

CMP PROCEED

RTGO,VIO,TFE F 06 63 XXXX.X bM
. XXXXX. FPS

'_" XXBXX M/S

"! LMP Record

•_ CMP PROCEED
(DSKY DISPLAYS P-62)

2 Separation & Preentry Maneuver Program P-62

P-62 CMP DSKY Displays P-62 Poss pros alarms
1427&I426-RESET

Request CM/SM Separation F 50 25 00041

CMP PROCEED

• Program displays
•_ IMPACT LAT (+north) F 06 61 XXX.XX DEG

IMPACT LONG (+east) XXX.XX DEC
EDS UP/DN (+up) +/-00001

.!
' }l

•:.1 OCT2 9 19684 _

!
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T

_. PROC E ¥4 ItEISTm

• TZ_., P ST_._.A AC.TION/ZZ_'_Z DZSZ'_'r DZSZ'_Y o_rzoN/n,'zzzzs

CMP PROCEED Key V25E
Load new data

(Final attitude 06 22 I_.XX DEG

R,P,Y ) XXX.XX DEG
XXX.XX DEG

LMP Record postburn data from GND Use backup chart
Roll _abl angle at 400K ft if GND data not
RTGO (O.05G) available
vlo (0.05G)
RET 0.05G
BBA

RET RE (reCto elapsed time of
reverse bank angle)

RET 0.2G

Down range error
RET BBO (retro elapsed time of

blackout)

RET EBO (retro elapsed time of
end blackout)

RET DROG

CDR*EMS FCN - CW TO RNG SET Use GND data

*Set Rng Counter for RTGO only
*MS FCN - VO SET

*Align scroll VO to VIO
*MS FCN - ENTRY

*EMS MODE - MAN at RET of 0.05G
*ATT DEADBAND - MAX

*RATE - HIGH

ORDEAL PITCH (HDS-UP) 203 o

i ORDEAL PITCH (HDS-DN) 157 °

CMP Monitor DSKY - Display of P-63 Called when S/C
_X within 45°

" of V vector

,,. 3 Entry Initialization Program P-63

*Horizon Check

P-63 CDR *BMAG MODE (3) - RAIE 2

(in proper roll attitude)
*MAN ATT ROL - ACCEL CMD
*MAN ATT P AND Y - RATE CMD

CMP Monitor DSKY - Display of P-63
G,VI,R TO TARG (+overshoot) 06 64 XXX.XX G

XXXXX. FPS

XXXX.X _M

CMP *Note R3 (approx.) agrees with _S

range counter at PET of 0.05G
At RET 0.05G kS MODE-MAN

CDR*0.05G sw - ON (up)
*EHS ROLL - ON (up)

CMP Monitor DSKY - Display of P-64 P-64 auto at
0.05G

OCT 2 9 1968

?
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S
T

P OG E V-N
TIME P STA ACTION/ENTRY DISPIAY DISPLAY OPTION/E_IES

4 Post 0.05 G Program P-64

P-64 CMP Monitor DSKY - Display

BETA, VI, H DOT 06 68 XXX.XX DEG
XXXXX. FPS
XXXXX. FPS

*Fly Lift Vector up until Lift down til IG

RET O.2G time, then BBA if RCS Deorbit

Monitor DSKY - Display of P-67 P-67 auto at O.2G
i P-67 5 Entry Final Phase Program P-67

(Entry DAP Control Mode)

BETA 06 66 XXX.XX DEC PUSd-V_tB pb
CROSS RANGE ERR XXXX.X _! To Hold Displ
DOWN RANGE ERR XXXX.X _ then KEY RLS_.

Compare R3 with Gnd and/or
., chart data

'_' CDR At RET 0.2G PGNCS (comp) SCS/Xf PGNCS

Verified (comp) no 80

•_ fly MS

_ CDR PGNCS/Go - Fly PGNCS (DAP) If RCS Deorbit

MAN ATT ROLL - RATE CMD lift _ector downSC CONT - CMC until I.OG

*Mon RSI and FDAI roll and R3,

i When R3 O, CMC commands*Non EMS E-onset line
*Establish Co,,n W/Gnd as soon

_ as possible

When V REL - 1000 FT/SEC (65K')
RTGO P 16 67 XXXX.X NM

,_ LAT (+NORTH) xxx.xx DEC
' LONG (+EAST) XXX,XX DEG

IF R --, L UP. IF R -+, L DN.

CMP *Monitor Altimeter

ALL *Go to Earth Landing Phase at 50K'

t

)

" ' i OCT29f968
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6.3 BACEIPP ENTRY PROCEIXIRES

6.3.1 _8 FLIGH_ _CHNIQUE

S
T

PROG E

TIME P STA ACTION/ENTRY DISPLAY DISPLAY 0PTION/EN_IES

P_67 i CMP Monitor DSKY - Display of P-67
BETA 06 66 XXX.XX DEG PUSH-%_RB pb

CROSS P.aN_ ERR XXXX.X NM To Hold DisplI

DOWN RANGE _ XXXX.X NM then KEY RL$E

• Cc_pare R with Gridand/or
chart data

2 CDR AT RET 0.2G P_CS (COMP)
verified

3 CDR P_CS/No Go - Fly D4S
-. Technique :

A. ROLL TO -BBA

B. At time to reverse bank

(TRB), roll from -BBA
to +BBA.

C. Pilot adjusts +BBA so

range potential lines

and range-to-go counter
are in agreement.

4 CDR Mon RSI and FDAI roll

Establish Comm W/Grid as soon
as possible

5 CMP Monitor Altimeter

6 ALL Go to Earth Landing Phase at 5OK'

0CT2 9 1968

..... I
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_ 6.3.2 BBA FLIGHT TECKNIQUE

S
T

PROG E V-N REGISTER

, TIME P STA ACTION/ENTRY DISPLAY DISPLAY OPTION/_rf2TES

P-67 1 CMP Monitor DSKY - Display of P-67BETA 06 66 XXX._ DEG PUSH-VERB pb
CROSS RANGE ERR XXXX X h_ To Hold Dlspl

i DOWNRANGE ERR XXXX.X NM then KEY RLSE

Compare R3 wlth Gnd and/or

i chart data

2 CDR Maintain -BBA until time to

reverse bank angle (TRB)
#

I 3 CDR Fly +BRA rill d_-ogue deployMaintain BEF
"_ Mon RSI and FDAI roll

_: Establish Comn W/Gnd as soon

•._ as possible

4 When V REL = i000 FT/SEC (65K')
| RTGO F 16 67 XXXX.X b_4

_AT (+NORTH) XXX.XX DEG
LONG (+EAST) XXX.XX DEG

If RI=-, L UP, If RI=+, L DN.

5 CMP Monitor Altimeter

6 ALL Go to Earth Landing Phase at 50K _

0CT2 91968
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8.1 LUNAR RETURN ENTRY PAD

ENTIIY
i

/

• L- .
ARIA

IX X X X X X It .0SG

X X X X X X • .0SG

*_ X X X X X X y .OSO
Ill I

0 • LAT N61!

LONG
+

+ .i 0 0 0 0 1 0 • • • I LIFTVECTOII
:,
.- V 400K N60

*: - O • - 0 • _ 400K

+ +. llTOO Na4

_ + + VlO

+," IIET DSG

X X X X X X MAXG

+ 0 0 + 0 0 DL MAX

+;+_ .1- • 0 -+ O 0 DLMIN

../, + + VL MAX

• + L MIN

, X X X X X X DO

X X X X X X X X CONIT G
ii

X X X X lllTIllO

X X X X IIETEIIO

X X X X lllTOllO

!

Ill II :

• " -- += I
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8.2 EARTH ORBITAL DEORBIT BURN PAD

d , PIJlIPOSI
+ O • + • • NR IITI N33

+ • • • 4- ,%..][.]mmmm MIN

+ 0 + 0 SIC

AV X N 112

AV Y

AVZ
II

+ • + 0 HA N42

0 • HP "

4 + VC ---AV- T.O.
II I

+ + WIT N47
I II

0 0 0 • PTRM N48

0 • 0 0 YTRM
I I

X X X' X X X |T(MIN:SIC)

x x x x x x x x SXTS
X X X X SFT

X X X X X X TRN

AS llitllllD

X X X X X X l

X X X X X X P

X X X X X X Y

+ • • + • 0 Nil N34

+ • 0 • + 0 • 0 _tlN

+ • + • _ UC I

0 0 _5_ N43

H
.r

| (ADDITIONAL DATA_ FOR NTIIIIID DIOIIDIT$)
P
D

' , /c GGT I ¢ ¢ 14 CM AT Q,:
I HIL:MI_• :

........ I
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11.3EARTH ORBITAL ENTRY PAD

ENTRY UPDATE (PREBURN)

X X ARIA
i

x x .I x x _VTO

X X X X X X R 40OK

" X X X X X X P 40OK

..'- X X X X X X Y 40OK

+ + RTGO .OSQ U

+ -_ V I .0SO

_" X X X X BET .0$0

_ LAT 67

•" LONG
i

X X _ X X BET .20

DRE 44
I

R L R L BANK ANGLE

x x! x x tit .t
: g g II

X X _ X X RETRBO

X X X X RETEBO

X X X X RETDROG
i

ENTRY UPDATE (POSTBURN)
._ | t ii t

X X X X X X R4OOK

+ + RTGO .050 44

+ + Vl .0|o
i i

X X X X BET .O|O

X X X X BET .20

DIE 66

R L R L BANK ANOLI

X X X X IITRI

X X X X RETBDO

X X X X RETIRO
?

X X X X tit DaOO
I ii

J

i
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